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ANNUAL   REPORTS 


OF  THB 


WAE   DEPAETMENT 


FOR  THB 


FISCAL  YEAR  ENDED  JUNE  30,  1903. 


VOLUME    X. 

REPORT  OF  THE  CHIEF  OF  ENGINEERS. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 

19  0  3. 


ARRANGEMENT  OF  THE  ANNUAL  REPORTS  OF  THE  WAR  DEPARTMENT 

FOR  THE  YEAR  EPED  JUNE  30, 1903. 

Volume      I.— Secretary  of  War: 

Chief  of  Staff. 
AdjotantrCreneral. 
Ingpector-General. 
Jadge-Advocate-General. 

Voltune    II.— Armament,  Transportation  and  Supplyt 

Quartermaster-General. 
CominiRsary-GeneraL 
Sm'geon-General. 
Paymaeter^General. 
Chief  of  Engineers,  Military  Afiainu 
Chief  of  Ordnance. 
Chief  Signal  Officer. 
Chief  of  Artillery. 
Board  of  Ordnance  and  Fortification. 

Volume  m. ^Department  and  Division  Commanders: 

Department  of  California. 
Department  of  the  Colorado. 
Department  of  the  Columbia. 
Department  of  Dakota. 
Department  of  the  East. 
Department  of  the  Lakes. 
Department  of  the  Missouri. 
Department  of  Texas. 
Division  of  the  PhUippines— 

1.  Department  of  JiUzon. 

2.  Department  of  the  Visayas. 

3.  Department  of  Mindanao. 

Volume  IV.— Military  Schools  and  Colleges;  Becord  and  Pension  Office; 

Military  Parks,  and  Soldiers'  Homes: 
Military  Academy — 

1.  Board  of  VisitorB. 

2.  Superintendent 
Army  War  College. 

General  Service  and  Staff  College. 

School  of  Application  for  Cavalry  and  Field  Artillery. 

Artillery  School. 

School  of  Submarine  Defense. 

Chief  of  Record  and  Pension  Office. 

Commissioners  of  National  Military  Parks — 

1.  Chickamauga  and  Chattanooga. 

2.  Gettysbui^. 

3.  Shiloh. 

4.  Vicksburg. 

Soldiers'  Home,  District  of  Columbia — 

1.  Board  of  Commissioneni. 

2.  Inspection  of. 

Inspection  of  National  Home  for  Disabled  Volunteer  Soldiers. 
Volumes   V-Vm.— Reports  of  the  Philippine  Commission,  the  Chief  of 

Bureau  of  Insular  Affairs,  and  Acts  of  the  Philippine 
Commission. 

Volumes  IX-Zm. — Chief  of  Eng^eers,  River  and  Harbor  Improvements. 
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APPENDIXES 


TO    THK 


REPORT  OF  THE  CHIEF  OF  ENGINEERS, 


UNITED    STATES   AliMY. 


(CONTINUKD.) 


APPENDIX  K. 


IMPROVEMENT  OF  PATAPSCO  RIVER  AND  BALTIMORE  HARBOR, 

MARYLAND. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
COL.  PETER  a  HAINSy  CORPS  OF  ENGINEERS  (NOW  BRIGADIER- 
GENERAL,  UNITED  STATES  ARMY),  LIEUT  COL.  CHARLES  J.  ALLEN, 
AND  COL.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 


IMPROVEMENTS. 


1.  Patapeco  River  and  channel  to  Balti- 

more, MaFyland. 

2.  Channel  to  Curtis  Bay,  in  Patapsco 

River,  Baltimore  Harbor,  Maryland. 


3.  Harbor  of  South  west  Baltimore  (Spring 
Garden),  Maryland. 


SURVEY. 


4.  Main  ship  channel,  Patapsco  River  and  Baltimore  Harbor,  Maryland. 


HARBOR   LINES. 


5.  Patapsco  River  at  Sparrow  Point,  Baltimore  Harbor,  Maryland. 


United  States  Engineer  Office, 

Baltimore,  Md. ,  Jiily  23,  1903. 

General:  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  the  year  ending  June  30,  1903,  for  the  works  of  improvement  of 
rivers  and  harbors  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  IL  S.  A. 


K  I. 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BALTIMORE, 

MARYLAND. 

During  the  fiscal  year  dredging  was  in  progress  until  Ma;^  22, 1903, 
under  a  continuing  contract  for  the  completion  of  the  project,  when 
it  was  finished  thirty-eight  days  in  advance  of  the  contract  time. 
Three  dredges,  two  of  the  clam-shell  and  one  of  the  elevator  type, 
were  engi^ed  on  the  work  at  different  periods,  removing  1,585,397 
cubic  yards  of  material  in  the  fiscal  year.  The  total  quantity  removed 
under  the  contract  was  11,029,596  cubic  yards. 
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Proposals  for  maintenance  of  the  30-foot  channel  to  June  30,  1904, 
were  opened  June  22,  1903,  and  preliminary  arrangements  are  in 
progress  for  making  a  contract.  Some  vessels  trading  with  the  port 
can  not  avail  themselves  of  their  full  draft  in  the  existing  channel, 
and  its  deepening  to  35  feet  at  mean  low  water  is  desirable,  but  if  Con- 
gress does  not  authorize  the  proposed  35-foot  project  at  its  next  ses- 
sion $50,000  will  be  necessary  for  maintenance  of  the  30-foot  channel 
to  June  30,  1905. 


Money  statemenL 

July  1,  1902,  balance  unexpended $271 ,  893. 24 

June  30,  1903,  amount  expended  during  fiscal  year 218, 602. 52 

July  1,  1903,  Iwilance  unexpended 53, 290. 72 

July  1,  1903,  outstanding  liabilities 42.  (K) 

July  1,  1903,  balance  available 53, 248. 12 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  baluice  unex- 
i)ended  July  1,  1903 1...     50,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  harbor  at  Baltimore.  Md.,  including  Patapsco  River: 


August  30, 1852 $20,000 

August  15, 1856 100,000 

June  28, 1864 20,000 

June  23, 1866 5, 200 

March3,  1867 75,000 

July  25,  1868 17,000 

April  10,  1869 26,730 

July  11,  1870 42,900 

March  3,  1871 50,000 

June  10, 1872 100, 000 

March  3,  1873 200,000 

June23, 1874 75,000 

March3,  1875 75,000 

August  14, 1876 75,000 

June  18, 1878 75,000 

March  3,  1879 160,000 

June  14, 1880 100,000 


March  3,  1881 $150,000 

August  2, 1 882 450, 000 

July  5,  1884 250,000 

August5,  1886 150,000 

August  11,  1888 300,000 

September  19,  1890 340,000 

March  3,  1891 151,200 

August  5, 1892 208,000 

August  18, 1894 50, 000 

June  3,  1896 400,000 

June  3, 1896 50,000 

March  3,  1899 200,000 

June  6, 1900 324, 648 

March3,  1901 475,352 

June  13, 1902 25, 000 

Total 4,741,030 


CONTRACT    IX    FORCE. 


Continuous  contract  with  Simon  Hess,  at  8.33  cents  per  cubic  yard,  approved  July 
5,  1899,  commenced  September  12,  1899,  and  completed  May  22,  1903. 


COMMERCIAL  STATISTICS   FOR   FISCAL  YEAR  ENDING   JUNE  30,  1903. 

Imports. 


1902 

1908 

Total 

<i  Decrea><e 


Free. 

Dutiable. 

Total. 

$13,663,994 
10,6H4.061 

19.282,645 
17,123,797 

122,946.679 

27,807,878 

a2, 979, 863 

67,841,162 

64,861,299 

6  Increase. 
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Imports  in  American  vessels  in  1903: 

Sailing $1,260,820 

Steam 603,381 

Imports  in  foreign  vessels  in  1903: 

Sailing 1,126,846 

Steam 24,701,939 

Imports  in  cars  overland 67, 884 

Total 27,760,869 

Domestic  exports. 

In  American  vessels  in  1903: 

Sailing $715,979 

Steam 1,575,179 

In  foreign  vessels  in  1903: 

Sailing 26,813 

Steam 79,353,026 

Total 81,670,997 

Principal  artides  exported. 


Tons. 

Cattle 41,920 

Grain 678,978 

Flour 277,271 

Coal 121,083 

Copper 42,589 

Cotton,  unmanufactured 26,959 

Glucose 492 

Iron  and  steel 9, 275 

OUcake 39,431 

Amount  of  duties  collected  in  1903 

Miscellaneous  customs  receipts  in  1903... 


Tons. 

Beef  products 4,992 

Pork 5,786 

Lard 31,103 

Oleomargarine 7,507 

Starch 281 

Rosin 26,888 

Tobacco 34,089 

Oils 120,138 

Wood,  and  manufactures  of 617, 054 

$5,236,996.24 

180,246.72 


Total  receipts  in  1903 5,417,242.96 

Duties  on  merchandise  in  bond  in  1903 175, 314. 10 

Summary  of  duties  collected  in  1903. 

Imix)rts  and  miscellaneous  customs  receipts $5,417,242.96 

Merchandise  in  bond 175, 314. 10 

Merchandise  transported  with  appraisement 36, 113. 51 

Total 5,628,670.57 


Statistical  recapitulation. 

Du Uabl e  imports  have  increased 

Free  imports  have  decreased 

Domestic  exports  have  increased 

Tonnage  (foreign)  has  decreased tons. . 

Duties  collected  have  increased 

Duties  on  merchandise  in  bond  have  decreased 

Dutiee  on  merchandise  in  bond,  with  and  without  appraisement,  have 
decreased 

Tonnage  movement. 


$7, 841, 152. 00 
$2, 979, 853. 00 
$1, 167, 922. 00 
13,063 
$1, 842, 137. 77 
$33, 396. 03 

$224, 575. 67 


Foreign  trade: 

Entered 

Cleared 

Coastwise  trade: 

Entered 

Cleared 


1901-2. 


Number. 


816 
789 

1,484 
2,187 


Quantity. 


Ton: 
1.405,607 
1,852,878 

2,110,781 
2,660,609 


1902-3. 


Number. 


790 
715 

1,504 
2,213 


Quantity. 

Ton9. 
1.406.529 
al,  338, 888 

6  2,187,517 
r  2, 803, 518 


a  Decrease  1  per  cent. 


h  Increase  8i  per  cent 


•  Increase  5  per  cent. 
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Alien  passengmt,  190S-S. 

Males 44,328 

Females    1 1 ,  474 


Total 55,802 

Ve9»eh  built,  190iS-S, 


Steam 

Sail 

Total 


Number. 

Tons. 

9,903 
10.690 

Value. 

17 
49 

81,868,700 
197,200 

66 

20,693 

1,466.900 

Steamship  lines. 


HambuiK  American. 
Atlantic  Transport . . 

Lord  Line 

Earn  Line 


North  German  Lloyd 

Di  Uiorsio  Importing  and  Steamnhip  Co. 

United  Fruit  Co 

Johnston  Line 

Donald-Hon 

Puritan 

Neptune 

Elder 

Mexican  Lloyd  Trading  and  Transport 

Co. 
Deut«eh  American  Petroleum  Gesells- 

chaft 
American  Petroleum  Co 


Number 
of  ships. 

Tonnage. 

12 
6 

13 
7 

49,666 
21,697 
80,876 
11,408 

10 
7 
6 
6 
6 
4 
7 
3 
2 

62,219 
4,782 
8,818 

28,066 

18,186 
9,060 

16,192 
6,389 
8,798 

8 

16,867 

6 

10,877 

Destination. 


Hamburg. 

Ijondon. 

Belfast.  Cardiff,  Dublin. 

West  Indies,  South  Amerira.  CentraJ 

America,  Mexico,  and  Europe. 
Bremen. 

Cuba  and  Jamaica. 
Jamaica. 
Liverpool. 
Glasgow 
Antwerp. 
Rotterdam. 
Mediterranean  ports. 
Vera  Cruz  and  Tamploo. 

German  ports. 

Various. 


The  following  lines  have  reduced  the  number  of  vessels: 

Hamburg  American 7 

Atlantic  Transport 2 

Earn  Line 

North  German  Line 

United  Fruit  Company 

Johnston  Line 

Donaldson  Line 

Neptune  Line 

Elder  Line 


lines  discontinued:  Blue  Cross 


Total  loss 28 

The  following  lines  have  added  to  the  number  of  vessels: 

Lord  Line I 

Di  Giofgio  Importing  and  Steamship  Company 1 

New  lines: 

Mexican  Lloyd  Trading  and  Transport  Company 2 

Deutsch  American  Petroleum  Gesellschaft 8 

American  Petroleum  Company 6 

18 
Net  total  loss 10 


•  •  •  - 
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K  2. 

IMPROVEMENT  OF  CHANNEL  TO   CURTIS   BAY,  IN   PATAPSCO   RIVER, 

BALTIMORE  HARBOR,  MARYLAND. 

A  continuing  contract  for  the  completion  of  the  existing  project  was 
made,  and  dredging  under  it  commenced  March  9, 1903,  by  one  dredge, 
and  by  another  on  the  10th  of  the  same  month.  The  two  dredges  are 
of  the  clam-shell  type  and  have  removed  716,526  cubic  yards  of  mate- 
rial, which  is  an  indication  that  the  project  will  be  completed  by  the 
last  of  the  calendar  year. 

An  index  map  showing  this  work  is  attached  to  the  report  on  the 
improvement  of  Patapsco  River. 

Money  statement. 

July  1,  1902,  balance  unexpended 150,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 146, 000. 00 

196, 000. 00 
June  30,  1903,  amount  expendeil  during  fiscal  year 60, 735. 77 

July  1,  1903,  balance  unexpended 135, 264. 23 

July  1,  1903,  outetanding  liabilities 349.21 

July  1,  1903,  balance  available 134, 915. 02 

July  1,  1903,  amount  covered  by  uncompleted  contracts 118, 365. 84 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  channel  to  Curtis  Bay,  in  Patapsco  River,  Baltimore  Har- 
bor, Maryland: 

July  13,  1892 ._  $28,000 

Augustl3,  1894 f 12,000 

June  13,  1902 50,000 

March  3,  1903 146,000 

Total 236,000 


CX)NTRACr  IN   FORCE. 


Continuous  contract  with  Sanford  &  Brooks  Companv,  at  11  f  cents  per  cubic  yard, 
approved  January  30,  1903,  commenced  March  5,  1903,  and  expires  March  5,  1906. 


CX)MMERCIAL   STATISTICS. 

The  statistics  oi  the  port  of  Baltimore  include  this  harbor. 


K3. 

IMPROVEMENT  OF  HARBOR  OF  SOUTHWEST  BALTIMORE  (SPRINO 

GARDEN),  MARYLAND. 

A  continuing  contract  was  made  for  the  completion  of  the  project, 
and  work  commenced  upon  it  by  one  dredge  of  the  clam-shell   ype. 
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December  10,  1902,  and  by  another  dredge  of  the  elevator  type  on 
May  23,  1903;  557,406  cubic  yards  of  material  were  removed. 

An  index  map  showing  this  work  is  attached  to  the  report  on  the 
improvement  of  Patapsco  River. 

Money  statem£7it. 

July  1,  1902,  balance  unexpended $93,000.00 

Amount  appropriated  by  simdry  civil  act  approved  March  3,  1903 221, 000. 00 

314,000.00 
June  30,  1901^,  amount  expended  during  fiscal  year 45, 3 1 2.  i»7 

July  1,  1903,  balance  unexpended 2fi8, 087.03 

July  1,  1903,  outetanding  liabilities 174.20 

July  1,  1903,  balance  available 268,512.8,3 

July  1, 1903,  amount  covered  by  uncompleted  contracts 244, 957.  73 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  harbor  of  Southwest  Baltimore  (Spring  Garden),  Md. : 

June  23,  1896 $5,000 

June  13,  1902 88,0(X) 

March  3, 1903 221,000 

Total 314,000 


CONTRACT   IN    FORC'B. 


Continuous  contract  with  the  Maryland  Dredging  and  Contracting  Com]>any,  at  12  J 
cents  per  cubic  yard,  approved  Novembers,  190^,  commenced  December  6,  liX)2,  and 
expires  December  6,  1905. 


COMMKRCIAL  OTATIBTICB. 

The  Rtati8tic8  of  the  port  of  Baltimore  include  this  harlx>r. 


K4. 

REVISED  ESTIMATE  OF  COST  OF  INCREASING  THE  DEl^FT  OF  THE 
MAIN  SHIP  CHANNEL  OF  PATAPSCO  RIVER  AND  BALTIMORE  HAR- 
BOR TO  35  FEET,  WITH  WIDTH  OF  600  FEET  AT  BOTTOM. 

[Printed  in  H.  Doc.  No.  186,  57th  Ck>ng.,  2d  sess.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Waahington^  Deceniher  16^  1902, 

Sir:  In  response  to  a  concurrent  resolution  dated  January  19, 1901, 
the  Secretary  pf  War  submitted  to  Congress  an  estimate  of  the  cost  of 
increasing  tne  depth  of  the  main  ship  channel  of  the  Patapsc»o  River 
and  Baltimore  Harbor  to  35  feet,  with  width  of  1,000  feet.  An  esti- 
mate for  a  channel  600  feet  in  width  was  also  submitted. 

The  estimates  submitted  were  $10,700,000  for  a  cliannel  1,000  feet 
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wide  and  $5,300,000  for  a  channel  600  feet  wide.  These  estimates 
were  made  at  the  urgent  call  of  Congress,  from  the  best  data  at  hand, 
and  an  excess  depth  of  2  feet  was  provided  for  as  a  matter  of  safety. 
Later  surveys  made  in  connection  with  the  work  of  improvement  indi 
eate  that  by  slight  changes  of  alignment,  and  omitting  excess  depth  as 
unnecessar}^,  the  cost  of  the  6(W-foot  channel  can  be  reduced  from 
$5,300,000  to  $3,465,000. 

The  law  provides  that  after  the  regular  or  formal  report  is  made  on 
any  examination,  survey,  or  project,  no  supplemental  or  additional 
report  or  estimate  shall  be  made  unless  ordered  by  a  concurrent  reso- 
lution of  Congress. 

In  this  case,  however,  an  error  having  been  made  in  the  original  esti- 
mate as  a  result  of  insufficient  data  ana  lack  of  time  to  secure  the  same, 
it  appears  permissible  to  submit  a  correction,  and  it  is  reconunendea 
that  the  correction  herein  contained  be  submitted  to  the  Speaker  of  the 
House  of  Representatives  and  the  President  of  the  Senate 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen,^  Chisf  of  E'n^ineers^ 

U.  8,  Army, 
Hon.  Elihu  Root, 

Secretary  of  War. 


K5. 

MODIFICATION  OF  HARBOR  LINES  IN  PATAP8C0  RIVER  AT  SPARROW 

POINT,  BALTIMORE  HARBOR,  MARYLAND. 

Office  of  the  Maryland  Steel  Company, 

Sparrow  Pmnt^  Md.^  May  ^5,  1903. 

Dear  Sir:  For  the  purpose  of  increasing  its  facilities  for  handling 
material  in  connection  with  its  manufacturing  plant  at  Sparrow 
Point,  the  Maryland  Steel  Company  hereby  respectfully  makes  appli- 
cation for  permission  to  have  its  bulkhead  and  pierhead  lines  1,  M 
(which  were  established  by  the  War  Department  June  6,  1899,  as  per 
plan  inclosed  herewith^  extended  800  feet  in  a  westerly  direction, 
thence  about  2,400  feet  m  a  northwesterly  direction  to  point  J. 

Will  you  kindly  advise  me  at  your  early  convenience  if  such  per- 
mission will  be  granted? 

Yours,  respectfully,  R.  K.  Wood, 

Qenetal  Agent. 
Col.  C.  J.  Allen, 

Engineer  Corps. 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  May  S8,  1903. 

Respectfully  submitted  to  the  Chief  of  Engineers,  U.  S.  Army. 

Sparrow  Point,  Md.,  is  about  7  miles  below  Baltimore,  on  the 
northeast  side  of  Patapsco  River.  All  the  property  at  the  point  is 
owned  by  the  Maryland  Steel  Company,  and  it  is  the  only  property 
holder  interested  in  the  establishment  of  harbor  lines. 


1034   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

June  6,  1899,  the  Acting  Secretar}'  of  War  approved  hai-lK)!*  linos 
at  Sparrow  Point,  at  the  request  of  the  Maryland  Steel  Company, 
and  upon  the  recommendation  of  Col.  Peter  C.  Hains,  Corps  of  Vjixgi- 
neers,  and  the  Acting  Chief  of  Engineers.  The  report  upon  the  sub- 
ject is  printed  on  page«  1410  and  1411  of  the  Annual  lieport  of  the 
Chief  of  Engineers  for  1899.  The  lines  then  established  are  shown 
on  the  accompanying  blueprint  in  white,  extending  from  F  to  K, 
J,  M,  and  I. 

The  Maryland  Steel  Company  now  asks  for  a  moditieation  of  those 
lines  by  extending  the  lines  I,  M  800  feet  in  a  westerly  direction  and 
thence  about  2,400  feet  in  a  northwesterl}-  direction  to  J,  as  shown  in 
red  on  the  blueprint.  The  extension  of  the  lines  as  proposed  will  not 
interfere  with  tne  interests  of  commerce  and  navigation,  and  approval 
is  recomoiended. 

Chas.  J.  Allen, 
Zieut,  Col,  ^  Corps  of  Enghxiierii 

[Second  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army*, 

June  2,  190S. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Maryland  Steel  Company  requests  a  modification  of  the  com- 
bined pierhead  and  bulkhead  line  in  front  of  its  property  at  Simrrow 
Point,  md. 

Inviting  attention  to  the  report  of  the  local  oflScer  in  the  preceding 
indorsement,  from  which  it  appears  that  the  proposed  change  will  not 
interfere  with  the  interests  or  commerce  and  navigation,  I  recommend 
that  the  company's  request  be  granted. 

For  the  sate  of  convenience  tne  proposed  modification  has  been  indi- 
cated on  the  chart*  showing  the  fines  as  originally  established,  and  I 
further  recommend  that  if  this  reauest  be  sanctioned  the  Secretary 
of  War  place  his  approval  upon  tnis  tracing, <*  which  has  been  pre- 
pared for  his  signature. 

G.  L.  Gillespie, 
Brig,  Oen,^  Chief  of  JSngineers^ 

tl.  S.  Army. 

Note. — ^The  lines  referred  to  above,  and  shown  on  the  map  men- 
tioned, were  approved  by  the  Assistant  Secretary  of  War  June  1),  1903, 
the  approval  being  indicated  on  the  map.'' 

«  Not  printed* 
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worthless,  the  removal  of  the  old  structure,  the  rebuilding  of  al)out 
l,20i)  linear  feet  of  the  boundary'  fence,  which  had  become  unsenice- 
ablc,  the  cutting  off  and  removing  of  a  dense  growth  of  overhanging 
branches  along  the  Seventeenth  street  sewer  canal,  the  cutting  of 
brush  and  weeds  on  the  park,  and  other  work  incidental  to  the  mauite- 
nance  of  the  improvement. 

Owing  to  the  comparatively  small  amount  of  funds  available  for  this 
work,  and  to  the  local  conditions,  it  was  impracticable  to  undertake*  any 
extensive  operations  prior  to  the  close  of  the  year.  The  tluunu^ls, 
which  had  been  dredged  in  1901  to  as  great  an  extent  as  th(»  funds 
then  available  would  permit,  remained  in  serviceable  condition  during 
the  year  1902.  The  annual  spring  freshets  generally  shoal  the  chan- 
nels to  a  greater  or  less  extent,  and  it  was  considered  unwise  toex|)end 
the  available  funds  until  the  effect  of  the  spring  freshets  of  1903  was 
determined.  These  freshets  continued  until  unusually  late  in  the 
season,  and  the  water  was  frequently  highly  charged  witli  silt,  although 
the  maximum  height  reached  at  Easbys  Point  was  but  ♦>.  1  feet  al)ove 
low  tide.  The  desired  examination  of  the  channel  could  not  be  made 
until  the  last  of  May  and  first  of  June,  and  it  revealed  the  fact  that 
considerable  shoaling  had  occurred  in  both  channels.  Spc^cifications 
were  accordingly  prepared  for  work  which,  while  it  will  afford  t(Mn])o- 
rary  relief,  will  necessitate  the  expenditure  of  practically  all  of  the 
available  funds.  Proposals  will  be  invited  for  this  work  early  in 
July,  1903. 

T^he  advantages  which  will  result  to  navigation  from  the  increase  in 
channel  depth  and  to  the  park  improvement  from  the  additional  filling 
have  been  stated  in  previous  reports.  In  this  connection  reference  is 
made  to  the  Annual  Report  for  1902,  page  203,  and  for  1901,  page 
1401,  in  the  latter  of  which  an  estimate  of  the  cost  of  this  work  is 
given.  At  least  one  large  vessel  coming  to  Washington  has  recently 
Been  obliged  to  first  partially  discharge  ite  cargo  at  another  port,  which 
could  have  been  avoided  had  the  same  depth  been  available  at  Wash- 
ington as  exists  below  it.  With  an  increase  of  depth  more  deep-draft 
vessels  would  undoubtedly  seek  this  port. 

POTOMAC  PARK. 

Congress,  by  act  of  March  3,  1897,  declared  the  reclaimed  flats  a 
public  park.  This  extensive  tract,  amounting  to  621  acres  of  land  and 
118  acres  of  inclosed  water  area,  is  capable  oi  being  transformed  into 
one  of  the  finest  parks  in  the  country.  For  further  information  refer- 
ence is  invited  to  the  Annual  Report  for  1899,  page  1416,  for  1900, 
page  1702,  and  for  1901,  page  1401. 

While  it  is  necessary  that  the  greater  part  of  this  area  be,  for  the 
present,  reserved  for  the  deposit  of  material  dredged  from  the  river 
channels,  if  sufficient  funds  be  appropriated,  certain  portions  thereof 
can  at  the  same  time  be  filled  to  their  final  height  ana  covered  with  a 
rich  alluvial  soil  by  dredging,  and  then  devoted  exclusively  to  park 
purposes. 

During  the  past  fiscal  year  about  11,000  cubic  yards  of  good  earth, 
free  from  objectionable  matter,  were  dumped  upon  Potomac  Park  at 
localities  remote  from  the  river  where  deposit  by  dredging  is  most 
expensive,  and  graded  by  private  parties  under  permit  free  of  cost 
to  the  United  States. 

The  reports  for  several  years  past  have  called  attention  to  the  fact 


J.  Allen's  Annual  Report  of  June  30.  I903. 
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Govt.  Asylum 
'"^:        for  the  Insane. 


lien's  Annual  Report  of  June  30,  1903. 
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that  about  $5,000  is  required  per  annum  for  maintenance  and  preserva- 
tion of  the  reservation,  inlet  gates,  sea  wall,  training  dike,  for  clearing 
weeds  and  underbrush,  etc.,  and  the  need  of  proper  police  supervisioa 
has  been  noted. 

APPROPRIATIONS. 

Owing  to  the  continual  shoaling  of  the  dredged  channels  by  deposits 
from  freshets  and  the  considerable  expenditure  required  for  the  main- 
tenance of  this  improvement  it  has  oeen  impossible,  with  the  small 
appropriations  recently  made  for  this  work,  to  undertake  any  exten- 
sive operations  toward  the  completion  of  the  general  project.  Atten- 
tion is  invited  to  the  fact  that  of  the  $2,434,000  which  has  been  appro- 
priated for  this  work  $2,035,000  was  appropriated  in  the  first  ten  years 
of  the  project,  fronri  August,  1882,  to  July,  1892,  and  but  $399,000  has 
been  appropriated  in  the  eleven  years  since  the  latter  date. 

In  view  of  the  urgent  popular  demand  for  better  navigation  facili- 
ties and  for  additional  park  space  it  is  believed  that  appropriations 
sufficiently  large  to  insure  the  completion,  at  an  early  day,  of  the 
entire  project,  including  channel  depth  and  also  height  of  hll,  would 
be  welcomed  by  the  public. 

A  considerable  appropriation  is  necessary  for  the  removal  of  freshet 
deposits  and  also  for  maintenance;  it  is  also  essential,  for  economy, 
that  an  appropriation  sufficient  for  the  final  dredging  of  the  tidal 
reservoir  and  for  the  construction  of  the  reservoir  inlet  gates  be  made 
at  one  time,  as  the  tidal  reservoir  will  be  inaccessible  to  a  dredge  after 
the  gates  are  built,  while  the  construction  of  the  gates  will  prevent 
shoaling  in  the  reservoir  after  it  has  been  dredged. 

The  sum  of  $400,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1905,  in  the  accomplishment  of  the  work  above 
outlined. 

Money  statement, 

July  1,  1902,  balance  unexpended $87,588.24 

June  30,  1903,  amount  expended  during  fiscal  year 7, 300. 30 

July  1,  1903,  balance  unexpended 80, 287. 94 

July  1,  1903,  outstanding  liabilities 139.00 

July  1,  1903,  balance  available 80,148.94 


Amount  (estimated)  required  for  completion  of  existing  project 519, 020. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement ^ $395, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS   FOR  THE  IMPROVEMENT. 


August  2,  1882 1400,000 

Julys,  1884 600,000 

Augusts,  1886 375,000 

Augustll,  1888 300,000 

September  19,  1890 260, 000 

July  13,  1892 200,000 

August  18,  1894 150,000 

Jane3,  1896 100,000 


March  3,  1899  (appropriated, 

$100,000;  allotted    Potomac 

River    below    Washington, 

$26,000) $74,000 

June  13,  1902 75,000 

Total 2,434,000 
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COMMEKCIAL   8TATI8TIC8. 

[Furnished  by  Mr.  J.  \V.  Averlll,  Wauhington,  D.  C] 
Receipts  and  shipments. 


Calendar  year. 


1902. 


Coal. 

Ico. 

Lumber. 

Sand. 

Ton*. 
159,561 

Ttmit. 
72,800 

Trnt*. 
66.098 

Tan*. 
187,541 

WoimI. 


Tm*. 
28,  ISi 


MiM-i'I  la- 
ne* )UM, 

Tim*. 
79,:W7 


ToUl. 


lym*. 
599.525 


In  addition  to  the  foregoing,  the  estimated  amount  of  miscellaneous  frtMght  rei*ei  ve<l 
and  shipped  by  the  Norfolk,  Baltimore,  and  river  steamers  during  the  year,  as  obtiiin««d 
from  the  agents  of  the  different  lines,  is  73,387  tons. 

The  amount  of  sand  and  stone  reported  includes  that  brought  from  and  shipiKHl  to 
points  below  Alexandria  only,  and  not  what  was  handled  around  the  city.  The 
annual  reports  heretofore  have  included  the  Anacostia  trade,  which  is  now  fe|)orte<i 
under  the  Anacostia  River  improvement.  The  amount  of  anthracite  coal  received 
was  much  less  than  usual  on  account  of  the  strike  in  the  mines. 

Number  of  vessels  of  various  classes  arriving  and  departing. 


Steamers  draw-'  Veflsels  draw- 


Calendar  year. 


1902 


ing  from  5  to 
15  feet,  100 
to600tona. 


Ing  from  10 
to  21  feet,  400 
to  2.600  tons. 


VesBel.H  draw- 
ing frum  4 

to  10  feet,  30 
to  400  tons. 


BargeK  draw- 
ing fmni  3  to 
12  feet,  100 
to  700  tons. 


1.900 


Ferry  and  local  passenger  steamers  are  not  included  in  the  above. 


L  2. 

IMPR0VEMP:NT  of  POTOMAC  river  BEIX)W  WASHINGTON,  DISTRICT 

OF  COLUMBIA. 

WORK  OF  THE   FISCAL  YEAR  ENDED  JUNE   30,  1903. 

Dred^ng  at  Mattawoman  shoal  under  the  supplemental  contract  of 
April  30,  1902,  with  Rittenhouse  Moore,  of  Mobile,  Ala.,  which  was 
tempoiurilv  suspended  at  the  close  of  the  last  fiscal  year  to  permit  the 
repair  of  the  contractor's  plant,  was  resumed  July  7,  1902. 

Considering  the  character  of  material,  which  was  compact  gravel 
interspersed  with  some  loose  stones,  the  largest  of  which  was  esti- 
matea  to  contain  between  5  and  6  cubic  yards,  satisfactory  progress 
was  made,  and  the  work  under  this  contract  at  Mattawoman  snoaT  was 
completed  September  20. 

The  dredge  was  at  once  transferred  to  Kettle  Bottom  shoals,  where 
work  was  tegun  on  September  22  and  completed  October  3. 

Upon  the  completion  of  the  work  at  Kettle  Bottom  shoals  the 
dredge  was  taken  to  Alexandria,  Va.,  for  repairs. 

On  October  21  work  was  begun  at  Mattawoman  shoal  under  the 
supplemental  contract  of  September  30,  1902,  providing  for  widening 
the  channel  through  that  shoal.  Very  satisfactory  progress  was  made 
up  to  December  13,  1902,  when  all  the  work  provided  for  under  this 
contract  was  completed. 


r  , 

•  •  ■  . 
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IMPROVEMENT  OF  ANACOSTIA  RIVER,  DISTRICT  OF  COLUMBIA. 
WORK  OF  THE   FISCAL  Y>:AR  ENDED  JUNE  30,  1903. 

Proposals  for  dredging  were  invited  October  27  and  opened  Novem- 
ber 26,  1902.  The  contract  was  awarded  to  the  lowest  bidder  for  the 
entire  work,  the  Sanford  &  Brooks  Company,  of  Baltimore,  Md.,  at 
10.95  cents  for  channel  dredging  and  14. Y5  centH  per  cubic  yard  for 
trench  dredging. 

Under  this  contract  a  channel  300  feet  or  more  wide  and  20  feet 
deep  is  to  be  dredged  through  the  shoals  in  the  Anacostia  River  from 
its  mouth  to  the  eastern  boundary  of  the  navy -yard.  The  dredged 
material  is  to  be  deposited  upon  the  flats  in  front  of  the  insane  asylum, 
raising  a  tract  of  aoout  100  acres  to  al>out  2  feet  alK)ve  ordinary  high 
water.  To  retain  the  deposited  material  it  is  necessary'  that  it  l)c  suit- 
ably inclosed.  This  is  provided  for  by  dredging  a  trench  along  the 
river  front  of  the  area  to  be  reclaimed,  filling  the  trench  with  riprap 
stone  (imder  a  separate  contract),  and  then  lomiing  an  embankment 
behina  the  riprap  with  material  obtained  by  widening  the  trench.  To 
prevent  the  material  from  spreading  out  laterally  over  the  flats  the 
contractor  is  to  construct  suitable  cross  embankments  or  dikes  at  his 
expense  and  of  a  type  to  be  selected  by  himself. 

On  February  6,  1903,  the  throwing  up  of  the  upper  cross  embank- 
ment was  begun  with  the  dredge  Sintoii^  and  on  the  27th  of  the  same 
month  the  dredging  of  the  trench  along  the  river  front  was  com- 
menced with  the  dredge  Cantoii.  This  work  was  somewhat  delayed 
by  bad  weather,  high  tides,  and  lack  of  coal.  By  May  the  embank- 
ments had  been  worked  over  several  times,  and  it  Wl  been  found  that 
owing  to  the  soft  character  of  the  material  it  was  impracticable  to 
raise  them  to  a  suflScient  height  bv  dredging  alone.  The  dredge  Sin- 
ton  was  withdrawn  from  the  wort  on  May  22,  while  the  Canton  was 
employed  on  the  front  embankment  up  to  June  3,  and  on  June  9  it 
was  also  withdrawn.  The  total  amount  of  material  dredged  from  the 
trench  along  the  river  front  during  the  fiscal  year  was  22,692.8  cubic 
yards.  No  computation  of  the  material  deposited  in  the  cross  embank- 
ments was  made,  as  this  is  not  paid  for. 

In  April  the  construction  of  a  light  timber  fence  or  dike  along  the 
crest  01  the  embankments  thrown  up  by  the  dredges  was  begun  by  the 
contractor  and  this  work  was  in  progress  at  the  close  of  the  fiscal  year. 

Suitable  waste  weirs  have  been  constructed,  piles  driven  for  the 
discharge  pipe,  and  the  channel  lines  ranged  out;  but  at  the  close  of 
the  fisc^  year  the  hydraulic  dredge,  which  was  daily  expected,  had 
not  arrived. 

The  wreck  of  a  small  schooner  which  was  encountered  within  the 
limits  of  the  channel  to  be  dredged  and  near  Buzzard  Point  was  blasted 
and  removed  by  the  dredge  Canton  just  before  it  was  withdrawn. 

Proposals  for  furnishing  riprap  stone  and  depositing  the  same  in 
the  trench  where  it  would  protect  the  embankment  and  later  serve  as 
the  foundation  for  the  sea  wall  were  invited  October  27  and  opened 
November  26,  1902.  The  contract  was  awarded  to  the  lowest  bidder, 
Charles  G.  Smith  &  Son,  of  Washington,  D.  C,  at  $1,075  per  cubic 
yard. 
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ACQUISITION    OF   LAND. 

Some  small  amouut  of  land  located  lx*low  the  Navy-Yard  Bridge 
is  required  for  the  improvement,  for  deposit  of  dredged  material. 
Although  several  (lovernment  resen'ations  front  on  the  river,  includ- 
ing the  navy-yard,  the  Hospital  for  the  Insane,  and  the  Washington 
Barracks,  still  the  greater  part  of  the  shore  is  Iwlieved  to  be  owned 
by  private  parties. 

It  would  seem  especially  desirable  that  such  land  as  is  netHl(>d  for 
the  improvement  be  acquired,  and  that  all  matters  as  to  ri|)arian  rights 
and  ownership  of  the  reclaimed  land  be  settled  by  the  condemnation 
and  purchase  of  a  strip  of  land  adjacent  to  the  shore  or  otherwise 
before  the  flats  at  these  localities  are  reclaimed.  The  land  to  be 
acquired  is  believed  to  be  of  but  insigniticant  value  at  the  present 
time.  If  found  expensive,  however,  it  may  l)e  more  economi(*al  to 
convey  the  dredged  material  to  other  points  for  deposit.  ■ 

As  delays  in  proceedings  of  this  cnaracter  miglit  result  in  serious 
interference  with  the  progress  of  the  improvement,  attention  is  thus 
early  invited  to  this  subject. 

It  is  proposed  for  the  present  to  deposit  material  only  in  front  of 
Government  reserv^ations,  where  legal  complications  can  not  arise,  but 
these  areas  wull  soon  become  filled. 

APPROPRIATIONS. 

For  the  successful  and  economical  prosecution  of  this  work  large 
and  continuous  appropriations  are  desirable,  as  was  clearly  stated  m 
presenting  the  original  estimates  of  the  cost  of  the  improvement.  The 
estimated  unit  price  for  dredging,  which  is  considerably  lower  than 
the  prices  which  have  usually  been  paid  for  such  work  on  the  Potomac, 
is  based  upon  this  assumption,  and  if  the  appropriations  should  be 
small  and  made  at  irregular  intervals  the  actual  cost  of  the  work  would 
be  more  than  the  estimated  cost. 

The  channels  should  be  rendered  available  for  navigation  and  the  flats 
should  be  entirely  reclaimed  to  a  height  which  will  place  them  aljove 
the  reach  of  ordinary  tides  at  the  earliest  day  practicable,  after  which 
the  remainder  of  the  work  may  be  prosecuted  at  a  less  rapid  i*ate. 

The  sum  of  $3(Xj,(>00  can  be  proiitably  expended  during  the  fiscal 
year  ending  June  30,  1905,  in  dredging  and  properly  depositing  the 
dredged  material. 

Money  8fatem<f7it. 

July  1,  1902,  balance  unexpended |151,4a3.06 

June  30,  1903,  amount  expended  during  fiwal  year 18, 1 19. 93 

July  1,  1903,  balance  unexpended 133,343.13 

July  1 ,  1903,  outstanding  liabilitiefi 279. 00 

July  1,  1903,  balance  available 133,064.13 

July  1,  1903,  amount  covere<l  h\  uncompleted  contracts 122,  703. 00 

I  Amount  (estimated)  required  for  completion  of  existing  project 1, 067, 061. 94 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  19a5,  in  addition  to  the  balance  unexpended  Jul>;  1, 1903 300, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


Bng  58     1 
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APPROPRIATIONH. 


The  following  appropriationH  have  Ixien  made: 

September  19,  1890  (allotment  from  appropriation  for  improving  Potomai! 

River) $20,000 

Tune  13,  1902 150,000 

Total 170,000 


CONTRACTH   IN    FORCE. 

Contractor:  Sanford  &  Brooks  Company,  of  Baltimore,  for  dredging;  amount, 
36,000  cubic  yards,  more  or  less,  in  the  trench,  and  1,100,000  cubic  yaras,  more  or 
less,  in  the  channel. 

Date  of  contract:  January  3,  1903. 

Approved:  January  21,  1903. 

Date  for  commencement:  February  20,  1903. 

Date  for  completion:  June  30,  1904;  not  less  than  100,000  cubic  yards  to  be 
dredged  in  each  month,  except  that  work  may  be  suspended  during  the  months  of 
Deceniber,  January,  Februar>',  and  March. 

Rate:  14.75  cents  per  cubic  yard  for  dredging  in  the  trench,  and  10.95  events  per 
cubic  yard  for  dredging  in  the  channel. 

Contractor:  Charles  G.  Smith  &  Son,  of  Washin^n,  D.  C,  for  furnishing  and 
placing  riprap  stone  in  trench;  amount,  8,000  cubic  yarrls.  more  or  less;  date  of 
contract,  January  13,  1903. 

Approved:  January  19,  1903. 

Date  for  commencement:  February  26,  1903;  from  200 1^>  700  cubic  yards  of  stone 
to  be  delivered  regularly  per  week  according  to  instructions  from  the  engineer  offi- 
cer in  charge. 

Rate:  $1,075  per  cubic  yard. 


COMMERCIAL  HTATISTICS. 
[Furniflhed  by  Mr.  J.  W.  Averill,  Waahlnirton,  D.  a] 

HectipUf  (md  ghipments,  190£, 

Tons.      :  Tons. 

Asphalt \       2,700  '  Shingles 127 


Bnck  clay 22,160 

Coal 5,460 

Laths 222 

Lumber 4,008 


Stone 19,934 

Wood 9,375 

Miscellaneous    freight    shipped 
by  the  United   States  Navy- 


Naphtha,  oil,  and  gasoline 12,329  Yard    to    and    froln    Indian 

Piles 2,812         Head,  Md 15,826 

Paving  blocks 7,500  |  

Railroad  ties 5,000  Total 230,466 

Sand  and  gravel 123,012 

Number  of  n'smU  of  various  classes  arriving  and  departing,  190£, 

Navv  vessels  drawing  from  10  to  20  feet,  100  to  2,800  tonn 46 

Tugs  drawing  from  6  to  10  feet,  15  to  100  tons 1,500 

Vessels  drawing  from  4  to  10  feet,  30  to  300  tons 150 

Barges  and  scows  drawing  from  3  to  12  feet,  100  to  700  tons 1, 200 

Total 2,895 
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L  4. 

IMPROVEMENT  OF  BRETON  BAY  AND  PATI'XENT  RIVER,  MARYLAND. 

(a)   BRETON   BAY. 
WORK   OF  THE   FISCAL  YEAR   ENDED  JUNE  30,  1903. 

An  allotment  of  tk>,Oi)0  from  the  amount  appropriated  by  act  ol 
Congress  of  June  13,  1902,  for  improving  Breton  my  and  I^atuxent 
River,  Maryland,  was  made  on  September  i,  1902,  to  l)e  applied  to 
the  work  at  Breton  Bay. 

Proposals  for  dredging  were  invited  Novembc^r  6,  and  o]>ened 
December  6,  1902,  the  work  to  b6  done  under  the  same  contract  as 
similar  dredging  in  Lower  Machodoc  Creek,  Virginia.  The  contract 
was  awarded  to  the  lowest  bidder,  John  Miller,  01  Washington,  D.  C, 
at  17.4  cents  per  cubic  yard,  measured  in  scows. 

Dredging  under  the  above  contract  was  begun  May  1  and  completed 
May  26,  1903.  As  a  result  of  these  operations  a  channel  at  least  100 
feet  wide,  10  feet  deep,  and  3,800  feet  long  was  dredged  through  the 
shoalest  part  of  the  Imr,  with  a  turning  Imsin  of  the  same  deptn,  2(X) 
feet  wide,  and  alx^ut  400  feet  long  at  the  Leonardtown  wharf,  31,805.3 
cubic  yards  of  material  being  excavated  and  deposited  in  Echo  Bend 
and  near  Paw  Paw  Hollow. 


M(m4>y  statement. 

Allotment  from  appropriation  of  June  13,  1902 $t>,  000.  OG 

June  80,  1903,  amount  expended  during  fiscal  year 5, 996. 03 

July  1 ,  1903,  Imlance  unexpended 3. 97 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 30, 480. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  )^), 

1905,  in  addition  to  the  Ijalance  unexpende<l  July  1, 1903. 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATION. 

June  13,  1902  (allotted) 16,000.00 


CONTRACT  IN   FORCE. 

Contractor:  John  Miller,  of  Washington,  D.  C,  for  dredging. 

Amount:  30,000  cubic  yards,  more  or  less. 

Date  of  contract:  December  22,  1902. 

Approved:  January  9,  190Q. 

Date  for  commencement:  February  9.  1903. 

Date  for  completion  (including  dredging  in  Ix>wer  Machodoc  Creek,  Vii^ginia, 
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under  the  same  contract) :  Within  four  months  froni  date  of  commencement;  not 
less  than  10,000  cubic  yanis  to  be  dredged  per  month,  excepting  that  work  may  be 
suspended  during  the  months  of  December,  January,  February,  and  March. 
Kate:  17.4  eents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 


It  is  roughly  estimated  that  the  tonnage  for  Breton  Bay  during  the  calendar  year 
ended  December  31,  1902,  was  20,000  tons,  consisting  principally  of  oysters,  grain, 
&irm  produce,  ice,  tobacco,  and  general  merchandise. 


report  of  the  board  of  engineers  for  rivers  and  harbors. 

Washington  Barracks, 
Washingtori,  />.  C,  September  ^^^  1903, 

General:  By  first  indorsement,  OflSce  Chief  of  Engineers,  United 
States  Army,  May  1,  1903,  there  was  referred  to  the  Board  of 
Engineers  for  Rivers  and  Harbors  a  resolution  adopted  by  the  Com- 
mittee on  Rivers  and  Harbors  of  the  House  of  Representatives,  wherein 
there  was  required  among  other  things  the  opinion  of  the  Board  upon 
the  advisability  of  continuing  the  improvement  of  Breton  Bay,  Mary- 
land, or  modifying  the  project  thereior. 

The  Board  has  consioered  all  the  data  obtainable  in  this  case  and 
has,  through  a  committee,  visited  the  locality  and  held  at  Leonard- 
town,  Md.,  a  duly  advertised  public  hearing,  at  which  interested  par- 
ties were  given  opportunity  to  express  their  views. 

Breton  Bay  is  a  tidal  estuary  of  the  Potomac  River,  which  it  enters 
82  miles  below  Washington.  The  bay  is  about  6i  miles  in  length, 
with  a  width  varying  from  1,600  to  6,300  feet.  A  ruling  depth  of 
about  15  feet  at  low  water  is  found  in  the  bay  through  a  distance  of 
about  4  miles  from  its  mouth.  The  harbor  affords  a  safe  anchorage 
for  vessels.  Leonardtown,  situated  at  the  head  of  navigation,  6  miles 
above  the  mouth  of  the  bay,  has  a  population  of  about  600,  and  is  the 
county  seat  of  St.  Marys  County.  The  surrounding  country  is  pro- 
ductive and  tributary  to  Leonardtown. 

A  survey  of  Breton  Bay  was  made  in  1874  (Annual  Report  of  Chief 
of  Engineers  for  1875,  pp.  108-llOJ,  which  showed  that  at  that  time 
navigation  was  obstructecl  by  a  shoal  at  the  head  of  the  bay,  extending 
from  the  9-foot  contour  to  the  Leonardtown  wharf,  a  distance  of  about 
1  mile,  the  least  depth  on  the  shoal  being  5  feet  at  low  tide. 

The  original  project  for  improvement,  adopted  in  1878.  provided  for 
dredging  a  channel  160  feet  wide  and  9  feet  deep  from  the  9-foot  con- 
tour in  Breton  Bay  to  the  Leonardtown  wharf,  with  a  turning  basin 
at  the  wharf  400  feet  wide  and  600  feet  long.  Estimated  cost,  ^0,(XX). 
In  1886  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet 
wide  and  10  feet  deep,  the  turning  basin  to  be  8(»0  feet  long  and  400 
feet  wide.  The  estimated  cost  of  the  amended  project  was  $49,000. 
In  1890  the  original  project  was  resumed,  a  width  of  150  feet  and  depth 
of  9  feet  being  deemed  sufficient  to  furnish  all  the  facilities  needed 
for  navigation  at  that  time. 
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From  June  18,  1878,  to  September  IJ^,  181H),  nine  appropriations, 
aggregating  $87,5<)<),  vrere  made.  This  sum  was  applied  to  dredging 
214,2:29  cubic  3'ards  of  material.  The  work  called  tor  by  the  project 
was  completed  August  25,  1891.  The  channel  was  then  9  feet  deep  at 
low  tide  irom  the  oriifinal  9-foot  contour  in  Breton  Kav  to  the  l^eonard- 
town  wharf.  The  width  of  the  straight  channel  was  150  feet,  and  at 
the  turn  off  Buzzards  Point  it  was  320  feet.  The  Imsin  at  Leonardtown 
was  9  feet  deep,  370  feet  wide,  and  000  feet  long. 

The  river  and  harbor  act  of  March  3, 1899,  authorized  a  preliminary 
examination  and  survey  of  Breton  Bay.  The  report  on  the  survey  con- 
tained two  projects  and  estimates.  The  more  extensive  project  was 
adopted  by  the  river  and  harbor  act  of  June  13, 1902,  whicn  contained 
the  following  provision: 

Improving  Breton  Bay  and  Patuxent  River,  Mar>'land,  in  accordance  with  the 
reports  submittecl  in  House  Documents  Numbered,  respectively,  Two  hundreil  and 
nine  and  One  hundred  and  seventy,  Fifty-sixth  (Congress,  first  session,  the  larger 
projects  therein  described  being  intended,  nine  thousand  dollars. 

The  existing  project  for  Breton  Ba}'  therefore  provides  for  dredg- 
ing a  channel  200  feet  wide  and  10  feet  deep  at  low  tide,  and  a  turning 
basin  at  Leonardtown  wharf  10  feet  deep,  600  feet  long,  and  4(K)  feet 
wide,  at  an  estimated  cost  of  $36,480. 

On  September  4,  1902,  $6,000  from  the  above  appropriation  was 
allotted  for  the  improvement  of  Breton  Bay.  Its  expenditure  has 
resulted  in  the  removal  of  some  30,000  cubic  yards  of  material  and  the 
formation  of  a  channel  10  feet  deep  and  at  least  100  feet  wide  through 
the  upper  part  of  the  shoal. 

The  conmiunity  about  Leonardtown  is  entirely  dependent  upon 
water  transportation.  The  nearest  railroad  station  is  Mechanicsville, 
16  miles  distant  over  rough  coimtr^^  roads. 

The  commerce  involved  is  of  a  miscellaneous  and  general  character, 
and  is  reported  to  amount  annually  to  about  13,5o0  tons,  valued  at 
$244,500.  The  shipments  consist  of  tobacco,  oysters,  timber,  farm 
produce,  and  live  stx>ck,  and  the  receipts  of  coal,  lumber,  and  general 
merchandise. 

There  is  no  reason  to  believe  tliat  the  provision  of  a  depth  greater 
than  that  contemplated  by  the  present  project  w^ould  result  in  a  mate- 
rial increase  of  commerce;  but  should  a  channel  of  the  present  pro- 
jected depth  not  be  maintained,  this  community  would  })c  put  to  an 
increased  expense  for  transportation  wdiich  would  much  exce(Ml  the 
cost  of  the  work  hereinafter  proposed.  The  Board  therefore  believers 
that  it  would  be  unwise  not  to  provide  and  maintain  a  channel  lo  fe(*t 
deep  and  wide  enoug^h  to  accommodate  t  he  class  of  boats  now  engaged 
in  tnis  trade.  Judging  from  previous  work  at  this  place  and  the  rate 
at  which  former  dredged  cuts  have  deteriorated,  the  Board  is  of  opin- 
ion that  a  channel  of  these  dimensions  can  be  secured  by  the  expendi- 
ture, at  the  earliest  practicable  date,  of  $6,0(K) — $4,000  upon  that  part 
of  tne  channel  on  which  no  work  has  been  done  under  the  present 
project  and  $2,000  in  maintenance  upon  the  remainder  of  the  channel. 
Thereafter  an  ex|)enditure  of  $4,000  every  four  years  will  probablv 
be  suflScient  to  maintain  the  required  channel.  A  channel  or  the  full 
width  contemplated  by  the  present  project — 200  feet — may  not  result 
from  these  expenditures,  but  such  width  is  not  strictly  necessary.  It 
would  be  safe  to  say,  however,  that  a  sufficient  turning  basin  and  a 


APPENDIX    L REPORT    OF   LIEUT.   COL.   ALLKW.  1047 

channel  at  least  1(X)  feet  wide,  and  wider  at  the  turn,  would  be  available 
at  all  times. 

The  Board  is  of  opinion  that  it  is  desirable  for  the  United  States  to 
continue  the  existing  project  as  to  depth,  and  to  maintain  such  width 
as  may  result  under  the  scheme  of  expenditure  suggested  above. 
Respectfully  submitted. 

Chas.  J.  Allen, 
Lieut,  Col, ,  Corps  of  Engineers, 

H.  F.  Hodges,^ 
Major ^  Corps  of  Engineers, 

Edw.  Burr, 
Major^  Corps  of  Engineers, 

C.  H.  McKlNSTRY, 

Captain,,  Corps  of  Engineers, 

W.  V.  JUDSON, 

Captain^  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,,  U,  S,  A, 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  26,  1903, 

The  views  of  the  Board  of  Engineers  for  Rivers  and  Harbors,  as 
expressed  in  the  within  report,  are  concurred  in. 

G.  L.  Gillespie, 
Brig,  Gen,,  Chief  of  Engineers, 

tJ,  S,  Array, 


(b)  patuxent  river. 

WORK   OF  the   fiscal   YEAR   ENDED   JUNE   30,    1903. 

An  allotment  of  $3,000  from  the  amount  appropriated  by  act  of  Con- 
gress of  June  13, 1902,  for  improving  Breton  Bay  and  Patuxent  River, 
Maryland,  was  made  on  September  4,  1902,  to  be  applied  to  the  work 
in  Patuxent  River.  The  allotment  was  made,  however,  subject  to  the 
result  of  further  examinations  as  to  expediency  of  its  expenditure. 

Mon^iy  statetnent, 

July  1,  1902,  balance  unexpended $382.  70 

Allotment  from  appropriation  of  June  13,  1902 3, 000. 00' 

July  1,  1903,  balance  unexpended 3,382.70 

I  Amount  (estimated )  required  for  completion  of  existing  project 7, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1 ,  1903. 3, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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APPROPRIATIONS. 


The  following  appropriations  have  been  made: 

August  11,  1888 $5,000 

September  19,  1890 6, 000 

June  13, 1902  (allotted) 3,000 

Total 14,000 


COMMERCIAL   OTATISTICH. 

[Furnished  by  WeemH  Steamboat  Company.  Baltimore,  Md.] 
Receipts  and  nhipmenis  hy  nniter^  190S. 


Tona. 

Coal 300 

Farm  product* 1, 260 

Grain 100 

Lumber 100 


Tom. 

General  inen!handi8e 1 ,  400 

Tobacco 750 


Total 3, 900 

Arriixil  and  departure  ofve^el*,  190S. 


Cla88. 


Steam,  drawing  lesfl  than  10  feet 
Sail,  drawing  lesH  than  10  fc^t . . . 


I 
NumbtT. :  Tonnage. 

I 


150 
40 


2.000 
800 


report  of  the  board  of  engineers  for  rivers  and  harbors. 

Washington  Barracks,- 
Washington^  D.  C.^  Septetnher  lU  l^K)^. 

General:  By  first  indorsement,  Office  Cliief  of  Engineers,  ITiiited 
States  Army,  May  1,  11^03,  there  was  referred  to  the  Board  of  Engi- 
neers for  Rivers  and  Harbors  a  resolution  adopted  b}'  the  Committee 
on  Rivers  and  Harbors  of  the  House  of  Representatives,  wherein  there 
was  required,  among  other  things,  the  opmion  of  the  Board  upon  the 
advisability  of  continuing  the  improvement  of  Patuxent  River,  Mary- 
land, or  modifying  the  project  therefor. 

Tlie  Board  has  considered  all  data  obtainable  in  this  case,  and, 
through  a  committee,  has  held  a  pu])lic  hearing  at  Bristol  Landing, 
due  notice  of  which  had  l)een  given  to  all  those  known  to  l)e  interested 
in  this  subject.  The  local  agent  of  the  WecMiis  Steamboat  Company, 
of  Baltimore,  was  the  only  person  who  appeared  before  the  committee 
at  the  public  hearing. 

The  first  preliminary  examination  of  this  river  was  made  in  1S80, 
and  the  first  survey  in  1888.  The  report  on  the  survey  contained  an 
estimate  of  $80,()0()  for  improving  Bristol  and  Swan  Point  bars,  46 
and  43  miles,  respectively,  above  the  mouth  of  the  river.  The  estimate 
covered  the  dredging  of  a  channel  13  feet  deep  at  mean  low  w^ater  and 
200  feet  wide  through  these  bars  and  the  provision  at  Bristol  Land- 
ing of  a  basin  300  feet  wide. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $5,000 
for  ''Improving  Patuxent  River,  Maryland."  This  money  was 
expended  at  Bristol  bar  and  resulted  in  a  channel  12  feet  deep  and 
120  feet  wide,  extending  from  the  12-foot  contour  at  the  lower  end 
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of  the  bar  to  a  point  about  250  feet  above  the  steamboat  wharf 
(Bristol  Landing). 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro- 
priation of  $6,000  for  ''Patuxent  River:  Continuing  improvement." 
The  district  officer  having  reported  that  a  channel  100  feet  wide  and  9 
feet  deep  would  afford  adequate  facilities  for  present  and  prospective 
commerce,  this  sum  was  expended  in  dredging  at  Swan  Point  bar, 
where  a  channel  9  feet  deep  and  132  feet  wide  was  completed  in  June, 
1891. 

This  was  regarded  as  completing  the  project  and  further  appropria- 
tions were  not  recommended.  (Annual  Reports  of  the  Chief  of  Engi- 
neers for  1892,  p.  143;  1893,  p.  154;  and  1894,  p.  142.) 

The  river  ana  harbor  act  of  March  3,  1899,  called  for  a  preliminary 
examination  of  ''Patuxent  River  at  Bristol  bar."  The  preliminary 
examination  was  followed  by  a  survey,  in  the  report  on  which  two 

Srojects  were  submitted.     Congress,  m  the  river  and  harbor  act  of 
une  13,  1902,  adopted  the  more  extensive  of  these  projects,  the  item 
of  appropriation  reading: 

Improving  Breton  Bay  and  Patuxent  River,  Maryland,  in  accordance  with  the 
reports  submitted  in  House  Documents  Numbered,  respectively,  Two  hundred  and 
nine  and  One  hundred  and  seventy.  Fifty-sixth  Congress,  first  session,  the  larger 
projects  therein  des<'ribed  V)eing  intended,  nine  thousand  dollars. 

The  Patuxent  project  provides  for  dredging  a  basin  400  feet  long, 
300  feet  wide,  ana  10  feet  deep  at  Bristol  Landing,  and  a  channel  100 
feet  wide  and  10  feet  deep  at  low  tide  from  this  basin  to  the  10-foot 
contour  at  the  lower  end  of  Bristol  bar. 

On  September  4,  1902,  $3,000  from  the  above  appropriation  was 
allotted  to  Patuxent  River;  it  was  not  to  be  expended,  however,  until 
it  was  "definitely  determined  whether  the  allotment  recommended  is 
the  best  for  public  interests."  No  work  under  this  allotment  has  yet 
been  undertaKen. 

There  are  many  other  landings  on  the  Patuxent  below  Bristol  Land- 
ing, and  the  commerce  of  the  river,  taken  as  a  whole,  is  considerable, 
but  that  at  Bristol  Landing  is  very  small.  Accurate  conmiercial  sta- 
tistics of  the  business  done  at  this  point  are  nowhere  in  print;  but  it 
transpired  at  the  public  hearing  that  practically  all  of  the  business  is 
done  by  the  Weems  Steamboat  Company,  of  Baltimore,  and  amounts 
to  about  2,000  tons  annually.  About  500  tons  of  general  merchandise 
are  receiv^ed,  and  about  1,500  tons  of  tobacco,  grain,  and  live  stock  are 
shipped.  The  merchandise  received  is  hauled  by  carts  to  two  or  three 
country  stores,  from  which  the  rural  population  within  a  radius  of 
4  or  5  miles  is  supplied.  It  is  believea  tnat  this  population  is  grad- 
ually diminishing,  as  the  soil  becomes  less  productive  and  farm  Tabor 
more  difficult  to  obtain. 

Soundings  taken  in  the  vicinity  of  the  landings  in  the  presence  of 
the  committee  of  the  Board,  showed  that  the  channel  had  not  materi- 
allv  deteriorated  since  the  date  of  the  surve}'  made  in  1899.  There  is 
still  sufficient  depth  to  enable  the  regular  boat  using  this  landing  to 
reach  the  dock,  but  the  width  of  the  basin  at  low  water  is  such  that 
there  is  difficulty  in  turning  a  heavily  laden  boat.  The  range  of  the 
tide  is  2.3  feet.  At  other  than  low  stages  there  is  ample  depth  and 
width  to  accommodate  existing  commerce. 

In  view  of  these  facts  the  Board  believes  that  it  is  not  desirable  for 
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the  United  States  to  continue  the  improvement  of  Patuxeiit  River, 
Maryland. 

Respectfully  submitted. 

Chas.  J.  Allen, 
lAeut,  Col,^  Carps  of  Englnerrn. 

H.  F.  HoixiEs, 
Major ^  Corps  of  Kjufhiet^rs, 

Edw.  Burr, 

Major ^  Corps  of  Emjituers, 

C.  H.  McKlNSTRY, 

Captain^  Corps  of  Engim^^^x. 

W.  V.  JUDSON, 

Captain^  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  JJ,  S.  A. 

[Pint  indonement  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  18,  1903, 

The  views  of  the  Board  of  Engineers  for  Rivers  and  Harbors,  as 
expressed  in  the  within  report,  are  concurred  in. 

(t.  L.  Gillespie, 
Brig,  Oen,,  Chief  of  Engineers^ 

tj,  S,  Amiy, 


L5. 

improvement    of    YORK    RIVER,    OOCX)QUAN,    LOWER    MACHODOC, 
NANDUA,  AQUIA,  AND  CARTERS  CREEKS,  VIRGINIA. 

(a)  YORK    RIVER. 

WORK   OF   THE    FISCAL   YEAR    ENDED   JUNK   30,   1903. 

Allotments  of  4>100,  $2,000,  and  $76.98  from  the  amount  appropri- 
ated by  act  of  Congress  of  June  13,  1902,  for  improving  York  liivor, 
Occoquan,  Ijower  Machodoc,  Nandua,  Aquia,  and  Carters  creeks,  Vir- 
ginia, were  made  July  18,  September  5,  and  December  24,  1902, 
respectively,  to  be  applied  to  the  work  at  York  River. 

This  amount  is  not  sufficient  to  permit  of  dredging  operations  and 
will  be  applied  to  the  maintenance  and  repair  of  the  dike  as  soon  as 
the  United  States  plant  can  be  spared  from  other  work  upon  which  it 
is  now  engaged. 

The  sum  of  SlO,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1905,  in  the  dredging  of  the  channel  and  maintenance 
of  the  dike. 
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Money  statement. 

Jnlv  1,  1902,  balance  unexpended $463. 95 

Allbtmente  from  appropriation  of  June  13,  1902 2, 176. 98 


June  30,  1903,  amount  expende<l  during  fiscal  year 


2, 630. 93 
491. 95 


July  1 ,  1903,  balance  unexpended 2, 1 38. 98 

Amount  (estimated )  required  for  completion  of  existing  project 67, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $8, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7'of  the  river  and  harbor  act  of  1899. 


10, 000. 00 


A  PPROPRI ATION8. 


The  following  appropriations  have  been  n^ade: 


March  3,  1899 $10,000.00 

June  13, 1902  (allotted) 2, 176. 98 


Amount  transferred  to  con- 
solidated appropriation 
under  act  June  13,  1902 . . . 


241,926.98 


June  14, 1880 $10,000.00 

March  3,  1881 25,000.00 

August  2, 1882 25, 000. 00 

July  5,  1884 20,000.00 

August  5, 1886 18, 750. 00 

August  11, 1888 30, 000. 00 

September  19,  1890 30, 000. 00 

July  13,  1892 :«,000.00 

August  18, 1894 20, 000. 00 

June3, 1896 16,000.00 

These  appropriations  have  been  applied  to  work  under  the  original  project  of  1880, 
the  amended  project  of  1884,  and  the  further  amended  project  of  1887. 


167.03 


Total 241,759.95 


COMMERCIAL  STATISTICS. 


Tons. 


Tons. 


1892 346,559 

1893 351,^90 

1894 379,808 


1888 285,480 

1 889 328, 353 

1890 418, 190 

1891 304, 338 

Repeated  efforts  were  made  to  obtain  commercial  statistics  for  years  subflequent  to 
1894,  but  they  could  not  be  obtained. 

It  is  stated  that  the  principal  line  of  steamers  navi^ting  this  river  carried  59^273 
tons  of  freight  during  the  year  1900,  55,951  tons  during  the  year  1901,  and  61"8*34 
tons  during  the  year  1902. 


(b)   OCCXXiUAN    CREEK. 
WORK   OF   THE    FISCAL   YEAR   ENDED   JUNE   30,  1903, 

Allotments  of  $100  and  $2,500  from  the  amount  appropriated  by  act 
of  Congress  of  June  13,  1902,  for  improving  York  River,  Occoquan, 
Lower  Machodoc,  Nandua,  Aquia,  ana  Carters  creeks,  Virginia,  were 
made  July  18  and  September  5,  1902,  respectively,  to  be  applied  to 
the  work  at  Occoquan  Creek. 
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Under  date  of  March  13,  1903,  proposals  were  invited  for  furnish- 
ing and  placing  riprap  stone  in  the  dikes  at  Occoauan  and  Sand  bars. 
The  proposals  were  opened  April  14,  1903,  and  the  contract  was 
awarded  to  the  lowest  bidder,  H.  P.  Gilbert,  of  Washington,  D.  (\, 
at  $1.25  per  cubic  yard. 

The  dike  at  Occoquan  bar  had  been  somewhat  injured  bv  freshets 
and  ice,  and  on  June  17,  1903,  the  contractor  began  the  delivery  of 
stone  at  this  dike.  From  this  time  the  work  was  prosecuted  continu- 
ouslv  to  the  end  of  the  fiscal  year,  when  it  was  still  in  progress.  A 
total  of  500  cubic  yards  of  stone  huad  then  been  delivered  and  placed 
in  this  dike,  restoring  the  greater  portion  of  it  to  the  full  height  and 
cross  section. 

The  sum  of  $5,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1905,  in  dredging  and  dike  conatniction. 

Mfmey  statement. 

Allotment  from  appropriation  of  June  13,  1902 $2, 600. 00 

June  30,  1903,  amount  expended  during  fiscal  year 222.  73 

July  1,  1903,  balance  unexpended *. 2, 377. 27 

July  1,  1903,  outstanding  liabilities 58. 00 

July  1,  1903,  balance  available 2, 319. 27 

July  1,  1903,  amount  covered  by  uncompleted  contracts 2, 250. 00 

I  Amount  (estimated)  required  for  completion  of  existing  project 17, 5<K).  00 
Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  \^\ 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903 5, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

September  19,  1890 $10, 000. 00 

July  13, 1892 5,000.00 

August  18,  1894 5, 000. 00 

June  3,  1896 2, 500. 00 

March  3,  1899 2, 500. 00 

June  13,  1902  (allotted)  2, 600. 00 

27, 600. 00 
Amount  traiiHferrtMl  U\  (consolidated  appropriation  un<U»r  a<rt  June  13,  liH)2.         272.  03 

Total 27,327.97 


CONTRACT   IN   FORCE. 

Contractor:  H.  P.  Gilbert,  of  Washington,  D.  C,  for  furnishing,  delivering,  and 
placing  riprap  stone  in  dikes. 

Amount:  1,800  cubic  yards,  more  or  less. 

Date  of  contract:  April  29,  1903. 

Approved:  May  6,  1903. 

Date  for  commencement:  May  24,  1903;  at  least  250  cubic  yards  of  stone  to  be 
delivered  each  week  until  completion  of  contract,  except  that  delivery  will  not  he 
required  while  the  channel  of  tne  creek  is  closed  by  ice. 

Rate:  $1.25  per  cubic  yard. 
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COMMERCIAL  STATISTICB. 


[Furnished  by  Memre.  G.  W.  Hunter  and  Tyson  Janney,  Ocooquan,  Va.] 
Receipts  and  shipments  by  water ^  1902. 


Coal 

Tons. 
50 

Grain 

720 

Iron 

4 

Lumber. . 

25 

General  merchandise 

400 

Railroad  ties 1, 800 


Ton& 


Wood 3,450 

Flour 100 

Pine  and  oak  piling 2, 500 

Sand  and  stone 4,000 

Total 13,049 


Arrivals  and  departures  of  vessels^  1902. 

Steam,  drawing  less  than  10  feet 200 

Sail,  drawing  less  than  10  feet 162 

It  is  reported  that  the  work  done  has  lessened  the  cost  of  shipping,  since  vessels 
can  now  load  more  heavily  at  the  wharves,  whereas  formerly  part  of  the  cargo  had 
to  be  taken  to  them  in  lighter-draft  boats. 


(c)   LOWER  MACHODOC  CREEK. 
WORK   OF  THE   FISCAL  YEAR  ENDED  JUNE   30,  1903. 

AIlotmentH  of  $80  and  $2,100  from  the  amount  appropriated  by  act 
of  Congress  of  June  13,  1902,  for  improving  York  Kiver,  Occoquan, 
Lower  machodoc,  Nandua,  Aquia,  ana  Carters  creeks,  Virginia,  were 
made  July  18  and  September  9, 1902,  respectively,  to  be  applied  to  the 
work  at  Lower  Machodoc  Creek. 

Proposals  for  dredging  were  invited  November  6,  and  opened  Decem- 
ber 6,  1902,  the  work  to  be  done  under  the  same  contract  as  similar 
dredging  in  Breton  Bay.  Maryland.  The  contract  was  awarded  to  the 
lowest  bidder,  John  Miller,  of  Washington,  D.  C,  at  17.4  cents  per 
cubic  yard,  measured  in  scows. 

Dredging  under  the  above  contract  was  begun  May  4  and  completed 
May  28,  1903.  As  a  result  of  these  operations  the  channel  150  feet 
wide  and  9  feet  deep  was  completed  entirely  through  this  bar,  7,095 
cubic  yards  of  material  being  excavated  and  deposited  in  the  bay  east 
of  Narrows  Beach. 

No  further  appropriation  is  required  for  the  completion  of  the 
present  project. 

Money  statement. 

Allotment  from  appropriation  of  June  13,  1902 |2, 180. 00 

June  30,1903,  amount  expended  during  fiscal  year 1, 674. 83 

July  1,  1903,  balance  unexpended 505. 17 

July  1,  1903,  outstanding  liabilities 28. 00 

July  1,  1903,  balance  available 477.17 
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A  PPROPRI ATIONS. 

The  following  appropriations  liave  been  marie: 

Julv  13,  1892 $:^,(K)0.00 

August  18,  1894 :{,  (HK).  (X) 

Junes,  1896 1,500.0() 

March  3,  1899 1,500.00 

June  13,  1902  (allotted) 2,180.00 

11,180.00 
Amount  transferred  to  consolidated  appropriation  under  act  June  13, 1902.        175. 88 

Total 11,004.12 


CONTRACT   IN    FORCE. 

Contractor:  John  Miller,  of  Washington,  D.  C,  for  dredging. 

Amount:  6,000  cubic  yards,  more  or  less. 

Date  of  contract:  December  22,  1902. 

Approved:  January  9,  1903. 

Date  for  commencement:  February  9,  1903. 

Date  for  completion  (including  dredging  in  Breton  Bay,  Maryland,  under  the  name 
contract ) :  Within  four  months  from  date  of  commencement;  not  less  than  10,000  cubic 
yards  to  be  dredged  per  month,  excepting  that  work  may  be  suspended  during  the 
months  of  December,  January,  February,  and  March. 

Rate:  17.4  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 


Repeated  efforts  have  been  made  to  obtain  commercial  statistics  for  this  work,  but 
without  success. 


(d)  nandua  creek. 

work  of  the  fiscal  year  ended  june  30,  19()3. 

An  examination  of  the  creek  was  made  in  Jul}-,  1^2,  which  showed 
that  much  shoaling  of  the  channel  had  occurred. 

A  project  for  the  expenditure  of  an  allotment  from  the  appro- 
priation of  June  13,  1902,  was  submitted,  and  a  small  amount  of  office 
work  was  done. 

No  funds  other  than  a  preliminary  allotment  of  $50  made  July  18, 
1902,  for  the  purpose  of  making  the  above  examination  have  been 
allotted  for  this  locality  and  no  other  field  work  has  been  undertaken. 

Money  statement. 

Allotment  from  appropriation  of  June  13,  1902 $50. 00 

June  30,  1903,  amount  expended  during  fiscal  year 47. 75 

July  1,  1903.  balance  unexpended ,,,.,, 2. 25 
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APPROPRIATIONS. 

The  following:  appropriations  have  been  made: 

June  3,  1896 $3,000.00 

March  3,  1899 3,000.00 

June  13,  1902  (allotted) 50.00 

6, 050. 00 
Amount  transferred  to  consolidated  appropriation  under  act  June  13, 1902.  28. 68 

Total 6,021.32 


CX)MM£RCIAL  STATISTICS. 
[Forniflhed  by  the  Baltimore.  Chesapeake  and  Atlantic  Railway  Company.] 

Receipts  and  shipments  by  watet^  1902. 

Tons. 

Fish  and  oysters 27. 5 

Produce 4, 000. 5 

Merchandise 679 

Total 4,607 


(e)  aquia  creek, 
work  of  the  fiscal  year  ended  june  30,  1903. 

A  project  for  the  expenditure  of  an  allotment  from  the  appropriation 
of  June  13,  1902,  was  submitted,  and  a  small  amount  of  office  work, 
drafting,  etc.,  was  done. 

An  allotment  of  $100  was  made  July  18,  1902,  for  making  prelimi- 
nary examination  of  the  channel.  Mo  funds  have  been  allotted  for 
work  of  improvement  at  this  locality,  and  hence  no  field  work  was 
undertaken. 

No  further  appropriation  is  requested  at  present. 

Money  stdtement. 

Allotment  from  appropriation  of  June  13,  1902 $100. 00 

July  1,  1903,  balance  unexpended 100.00 


APPROPRIATIONS. 

The  following  appropriations  have  been  made  for  the  new  work: 

September  19.  1890 '. ". . . . .  $10, 000. 00 

July  13, 1892 5,000.00 

August  18.  1894 3,000.00 

Juno  3,  1896 3,000.00 

June  13,  1902  (allotted) 100.00 

21, 100. 00 
Amount  transferred  to  consolidated  appropriation  under  act  June  13, 1902 .  463. 36 

Total 20,636.64 


COMMFRCIAL   STATISTICS. 


Repeated  efforts  have  been  made  to  obtain  commercial  statistics  for  this  work,  but 
without  success. 
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GABTEBS  CBEEK. 
WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE   30,  1903. 

An  allotment  of  $7,000  from  the  amount  appropriated  hv  act  of 
Congress  of  June  13,  1902,  for  improving  York  Kivor,  Ori'(X|uan, 
lower  Machodoc,  Nandua,  Aquia,  and  Carters  creeks,  Virginia,  was 
made  on  September  5,  1902,  to  be  applied  to  the  work  at  Carters 
Creek. 

Under  date  of  November  3,  1902,  proposals  were  invited  by  public 
advertisement  for  dredging  at  Carters  Creek  under  the  same  contrac»t 
with  the  dredging  proposed  to  be  done  in  Rappahannock  Kiver  and 
Milford  Haven.  The  only  bid  received  was  that  of  flohn  Miller,  of 
Washington,  D.  C,  at  28  cents  per  cubic  yard,  measuretl  in  scows. 
The  bid  was  regarded  as  too  high  and  was  rejected.  It  was  decided  to 
defer  action  until  a  more  favorable  time.  The  work  will  be  readver- 
tised  early  in  the  ensuing  fiscal  year. 

The  sum  of  $8,0(X)  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1905,  in  jetty  construction  and  dredging.  It  is  thought 
that  unless  the  jetties  be  built  at  an  early  date  the  dredged  channels 
will  soon  shoal  up  and  redredging  will  be  necessar3\  thus  increasing 
the  estimated  cost  of  the  work. 

Money  aUitemeJit, 

Allotment  from  appropriation  of  June  IK,  1902 $7, 000. 00 

June  30,  1903,  amount  expended  during  fiiscal  year 11. 86 

July  1,  1903,  balance  unexpendeil 6, 988. 14 


Amount  (estimated)  required  for  completion  of  existing  project 28,  700. 00 

Amount  that  can  be  profitably  ex|)ended  in  fiscal  year  endmg  Juiu*  3(), 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4, 1897. 


APPROPRIATION. 

The  following  appropriation  has  been  made: 
June  13,  1902  (allotted) 


$7,000 


COMMERCIAL  STATISTICS,   1902. 


Coal 

Farm  produce 

Grain 

Ice 

Iron 

Lumber 

General  merchandise 

Oysters 

Railroad  ties 

Wood 

Flour 

Canned  goods 

Fish 

Fertilirer 

Truck  and  fruit 

Oil 


Total 


I 


Furnished  by 
H.  E.  Owen. 
Weems,  Vu. 


Tom. 

500  i 

15,400  I 

103.000 

2,150 

2,900 

80.000 

2,200 

125.000 

10,000 

3.750 

fi.OOO 

400 


Furnished 
by  WeeraH 
Steamboat 
Co..  Balti- 
more, Md. 


301.300 


Ttmz. 

4.000 

2,600 

1,000 

100 


Furnished  by 
Carters  Creek 
¥\>\\  Guano 
,  Co..  Irving- 
ton,  Va. 


TbiM. 
4,000 


l.OUO    

2r>.ooo 

1«) 

2,600 

20,000 

7,000 

500 

500 


m,ioo 


(") 


4,000 


a  Large  quantities. 
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Arrival  and  departure  of  vesseJsy  1002. 


Steam: 

Drawing  10  feet  or  more  . 

Drawing  less  than  10  feet 
Sail: 

Drawing  letw  than  10  feet 
BargeH,  fiatf 


ig  letw  thai 
tboattf,  etc. 


Total. 


Fiirnished  by 

H.  E.  Owen.Weems, 

Va. 


Numljer.  I  Tonnage. 


Weemfl  Steamboat    rJanrr;.   i^ini 
Co.,  Baltimore,  Md. ;  ^"*"{^n?vi 


Number.  'Tonnage..  Number. 


3,«30       776.000 

4,400  ,     100,000 
f)0         40.000 


600  '      86,000 


100 
400 


8, '280  ,    916,000 


1,100 


7,000  \ 
3,000  I 


46,000 


Tonnage. 


6  : 

8 

40 
SCO 


354 


1.000 
'2,000 

3.400 


6.400 


L  6. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRCUNIA. 

WORK   OF  THE   FISCAL   YEAR   ENDED  JUNE   30,  1903. 

The  available  funds  l)eing  insufficient  for  the  economical  prosecution 
of  the  work,  no  work  of  improvement  was  in  progress  durmg  the  past 
fiscal  year. 

The  sitm  of  ^12,000  can  be  profitably  expended  during  the  fiscal 

year  ending  June  30,  1905,  in  dredging  and  jett}-  construction.     An 

appropriation  of  less  than  $i6,000  can  not  l>e  economically  expended  at 

this  locality. 

Money  Htatein^nt. 

July  1,  1902,  balance  unexpended $3,016.38 

June  30,  1903,  amount  expended  during  fiscal  year 282. 31 

July  1,  1903,  balance  uncxixmde*! 2,  734. 07 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

led  in  fiscal  year 
1905,  in  a<idition  to  the  balance  unexpended  July  1,  1903 12,  QDO.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  iiO, 


Submitted  in  compliance  with  reijuirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

May  3,  1873 $10,000  :  Septeif/iier  19,  1890 $5,000 

June23,1874 6,000  ,  July  13,  1892 10,000 

March  3,  1875 5,000  !  August  18,  1894 5,000 

March  5,  1879 2,500  ,  June  3,  1896 2,500 

June  14, 1880 5,  (XX)     March  3,  1 899 10, 000 


March  3,  1881 2,000 

August  2,  1882 2,  (KH) 

August  11,  1888 6,000 


Total 70,000 


COMMERCIAL   STATISTlfS. 

Receipts  and  shipments  by  ivatery  1902. 
[Furnished  by  Mr.  J.  L.  Healy,  Templeman  CrossroadH,  Va.] 

Tons.      : 


Tons. 


Farm  produce 10,300     Railroad  ties 1,000 


Grain 

Luml)er 

(leneral  merchandise 
Oysters 


500 
700 
500 
300 


Wood 8,000 

Flour 50 


Total 21,350 

It  is  reported  that  the  improvement  made  thus  far  lias  been  of  great  benefit  to 
navigation. 

ENG  1903 67 
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L7. 
IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

WORK   OF  THE   FISCAL  YEAR   ENDED  JUNE   30,    11^03. 

A  survey  of  the  bars  above  Port  Royal  was  inacie  in  August,  1902. 

Under  date  of  November  3,  11K)2,  proposals  were  invited  by  public 
advertisement  for  dredging  at  Fredericksburg  and  Spottswooa  bars, 
Rappahannock  River,  under  the  same  contract  with  the  dredging  pro- 
posed to  be  done  in  Carters  Creek  and  Milford  Haven.  The  only  bid 
received  was  that  of  John  Miller,  of  Washington,  D.  C,  at  33  cents 

fer  cubic  yard,  measured  in  scows.  The  proposal  was  regarded  as  too 
igh  and  was  rejected.  It  was  decided  to  defer  action  until  a  more 
favorable  time  in  the  hope  of  obtaining  a  reasonable  price  for  the 
work.  The  condition  of  the  channels  is  such  as  to  demand  that  the 
work  be  readvertised  early  in  the  ensuing  fiscal  year. 

Proposals  for  Virginia  pine  lumber  for  repairing  some  of  the  dikes 
were  invited  October  22,  and  opened  November  12,  1902.  The  con- 
tract was  awaixled  to  the  lowest  oidder,  W.  S.  Embrey,  of  Fredericks- 
burg, Va.,  at  $14  per  one  thousand  feet  B.  M.  *  - 

The  United  States  snag  boat  arrived  at  Fredericksburg  on  Septem- 
ber 27,  and  the  crew  was  employed  during  October  and  a  part  of 
November  in  removing  large  trees  which  hau  grown  on  the  fill  lx»hind 
the  dike,  and  which  injured  the  latter  by  swaying  during  high  winds 
and  freshets.  The  plant  was  prepared  for  the  work  in  hand  and  the 
reconstruction  of  Dike  No.  3^  at  Fredericksburg  bar,  was  commenced 
in  November,  1902.  Operations  were  greatly  delayed  by  rain,  ice, 
cold,  high  tides,  and  freshets,  of  which  there  was  an  unusual  numl>er, 
and  it  was  not  until  May,  1903,  that  the  reconstruction  of  this  dike 
was  completed.  Work  was  at  once  begun  on  Dike  No.  4,  at  Fredericks- 
burg bar,  and  was  in  progress  at  the  close  of  the  fiscal  year,  at  which 
time  243  linear  feet  of  this  dike  had  been  entirely  reconstructed,  and 
for  223  feet  farther  it  was  in  various  stages  of  progress. 

The  wreck  of  the  W^eems  Line  steamer  Ricliviond^  which  burned 
and  sank  nearly  opposite  the  steamboat  wharf  in  November,  1901,  was 
removed  by  the  steamboat  company  during  November  and  December, 
19u2.  These  operations  were  observed,  without  cost  to  the  United 
States,  to  see  that  no  obstruction  to  navigation  or  injury  to  the 
improvement  should  result. 

MAINTENANCE    OF    IMrUOVEMENT. 

Fredericksburg  bar  is  situated  near  the  head  of  tidewater,  and  new 
deposits  of  sand  are  formed  by  each  recurring  freshet  to  such  an  extent 
that  redredging  is  necessary  almost  every  year  to  maintain  the  chan- 
nel in  a  navigable  condition,  and  the  annual  reports  for  a  number  of 
years  past  have  referred  to  the  necessity  of  an  annual  appropriation 
of  t>7,5()()  for  the  removal  of  these  particular  deposits.  A  tenaency  to 
gradually  shoal  has  also  been  noted  at  Spottswood  and  other  of  the 
bars,  but  tliis  is  insignificant  and  will  probably  pi*actically  disappear 
when  the  dikes  at  these  bars  are  restored  to  serviceable  condition. 
The  funds  on  hand  available  for  dredging  will  suffice  to  afford  only  the 
most  temporary  relief  to  navigation. 


APPENDIX   L REPOBT   OF   LIEUT.   COL.   ALLEN.  1059 

• 

The  old  timber  dikes  were  built  to  elevations  of  about  G  feet  above 
low  tide,  and  have  suffered  greatly  from  decay,  combined  with  the 
effects  of  ice  and  freshets.  Portions  of  these  dikes  have  been  practi- 
cally destro^^ed,  permitting  some  of  the  material  deposited  behind  them 
to  wash  back  into  the  channel.  The  condition  of  the  dikes  is  rapidly 
becoming  more  and  more  serious.  Owing  to  the  meager  appropria- 
tions which  have  recently  been  made  for  this  river,  the  funds  nave 
been  mainly  required  for  the  maintenance  of  the  channel  at  Freder- 
icksburg, as  above  referred  to;  but  little  could  be  done  toward  the 
maintenance  of  the  dikes  or  the  protection  of  the  newly  made  fills,  and 
no  considerable  headway  could  be  made  toward  the  completion  of  the 
general  project.  The  small  allotment  which  could  be  spared  from  the 
last  appropriation,  after  providing  for  the  imperative  temporary  needs 
of  navigation  by  dredging,  is  being  applied  to  reconstructing  three  of 
the  dikes  most  in  need  of  attention,  but  there  are  several  others  in 
almost  as  bad  a  condition  as  those  which  have  been  thus  selected. 

The  full  sum  of  $40,000  requested  for  this  improvement  is  much 
needed  and  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1905,  in  dredging  and  dike  construction  and  maintenance  in 
accordance  with  the  approved  project. 

Money  statement, 

July  1,  1902,  balance  unexpended $26,536.09 

J  unc  30,  1903,  amount  expended  during  fiscal  year 5, 293. 18 

Jiilv  1 ,  1903,  balance  unexpended 21, 241. 91 

July  1,  1903,  outstanding  liabilities 815.00 

.Inly  1,  1903,  balance  available 20,426.91 


.Inly  1 ,  1903,  amount  covered  by  uncompleted  contracti 1, 806. 00 


A  mount  (estimated )  required  for  completion  of  existing  project 89, 000. 00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $20,000.00 

For  maintenance  of  improvement 20, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


40,000:00 


APPROPRIATIONS. 


The  following  appropriations  have  been  made: 

March  3,  1871 $15,000  '  August  5,  1886 $20,000 

June  10,  1872 15,000  j  August    11,    1888    ($15,000,    of 


March  3,  1873 15, 000 

J  une  23, 1874 7, 000 

March  3,  1875 5,000 

August  14,  1876 10, 000 

August  18,  1878 13, 500 

March  3,  1879 10,  000 

June  14,  1880 25,000 

March  3,  1881 15, 000 

AugU8t2,  1882 17,000 

July5,  1884 20,000 


which  $3,(X)0  was  for  Urbana) .  12, 000 

September  19,  1890 15, 000 

July  13,  1892 , 20,000 

August  18,  1894 10,000 

June  3,  1896 8, 000 

March  3,  1899 15.000 

June  13, 1902 25,000 

Total 292,500 
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CONTRACT   IN   FORCE, 

Contractor:  W.  S.  Embrey,  of  Fredcricksburjr,  Va.,  for  Virginia  pine  luml)er. 
Amount:  129,000  feet  B.  M.,  more  or  let*. 
Date  of  contract:  November  18,  liK)2. 

Date  for  commencement:  December  8,  1902;  <lelivery  to  l>e  in  sucli  quantiticH  and 
at  such  times  as  required  by  the  engineer  officer  in  charge. 
Hate:  $14  per  1,000  feet  B.  M. 


COMMERCIAL   KTATI8TICH. 

Receipts  and  shipmetUtt  hy  tvtUtr,  IttOi*. 
[Furnished  by  William  T).  Scott,  FrtHlrrit-ksburK.  Va.J 

Tons.  Tonp. 

Coal 2,680  I  Tobatxo 85 


Flour 5,150     Wood 24,100 


Farm  produce 24, 170 

Grain 50,100 

Ice 1,250 

Lumber 8,600 

General  merchandise 15, 870 

OyHters 25,610 

Bailroad  ties 70,100 


Fish :i90 

Fertilizer 9,870 

Canne<l  go<^lH  an<i  vegetables. . .  4, 890 

ManufactuR»8 -2,000 


Total 244,365 


Arriiiil  and  departure  of  remehj  1908. 

Steam: 

Drawing  10  feet  or  more 820 

Drawing  less  than  10  feet 760 

Sail: 

Drawing  10  feet  or  more 1,380 

Drawing  less  than  10  feet 620 

Barges,  flatboats,  etc 620 

It  is  reported  that  the  work  done  on  this  improvement  has  greatly  reduced  freight 
rates,  both  by  rail  and  water/  A  new  lino  of  steamers  has  lieen  ailded  during  the 
year,  and  an  additional  boat  is  being  nm  by  the  Weems  Line. 


L  8. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 
WORK   OF   THE   FISCAL   TEAR   ENDED   JUNE   30,    1903. 

Dredging  within  the  creek,  under  contmct  with  John  Miller,  of 
Washington,  D.  C,  was  begun  Noveml)er  17  and  completed  Novem- 
ber 29, 1902.  A  total  of  3,(M9.  T  cubic  yards  of  material  was  excavated 
and  properly  deposited,  adding  materially  to  the  capacity  of  the  turning 
basin. 

The  sum  of  ^10,000  can  be  profitably  e^xpended  during  the  fiscal  year 
ending  June  30,  1905,  in  dredging  and  in  construction  of  the  jetty  for 
the  maintenance  of  the  out^r  channel,  which  will  otherwise  soon  snoal. 

Maney  sfatetnerif, 

July  1,  1902,  balance  unexi)ended $778. 00 

June  30,  1903,  amount  expended  during  fiscal  year 778. 00 


Amount  (estimated)  required  for  completion  of  exinting  projet^ .H6, 500. 00 

Amount  that  can  be  profitably  expenae<l  in  fi!?cal  year  ending  June  30, 

<      1905,  in  afldition  to  the  balance  unexpendeil  Jul v  1 ,  liM)3. 10, 000. 00 

Submitted  in  compliance  with  requirements  of  Buncfry  civil  act  of  June  4, 

I    1897. 
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APPROPRIATIONS. 


The  following  appropriations  have  Iwen  made: 


March  3,  1879 $5,000 

JuneU,  1880 2,500 

Marcha,  1881 4,000 

AugU8t2,  1882 4,000 

August  11,  1888  (included  in  an 
appropriation  of    $15,000    for 

Rappahannock  River) 3, 000 


September  19,  1890 $3,000 

July  13,  1892 3,000 

August  18,  1894 8,000 

June  3,  1896 3,000 

March  3,  1899 3,000 


Total 33,500 


CONTRACT   IN    FORCK. 

Contractor:  John  Miller,  of  Washington,  D.  (\,  for  dredging. 

Amount:  3,000  cubic  yartis,  more  or  less. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  York,  Mattaponi,  and  Pamunkey  rivers, 
and  Milford  Haven,  Virginia,  uiider  the  same  contract) :  Within  fifteen  months  from 
date  of  commencement;  not  lees  than  7,000  cubic  yards  to  be  dredged  per  month. 
The  contractor  was  allowed  a  reasonable  additional  time  for  completion  of  the  work. 

Rate:  24  cents  per  cubic  yard. 


COMaiERCIAL  STATISTICS. 

Receipts  and  shijyinenbij  190S. 


ArtlclcH. 


Reported  by 
Mr.  F.  C. 
Brlstow. 


Coal 

Farm  produce 

Grain 

Ice 

Iron 

Lumber 

General  merchandise 

OysteiB 

Railroad  ties 

Wood 

Flour 

Qoano  

Total 


Ttrm. 

4,560 

25, 100 

70.000 

7,500 

500 

96,000 

156,000 

75,000 

30.000 

75,000 

9,500 

500 


517,650 


Reported  by 
\fr.  J.  D. 
GresBltt. 


Ttms. 

5,000 

28,000 

11,000 

8,000 

600 

100,000 

170,000 

80,000 

40,000 

90.000 

5,000 

500 


538.100 


Arrivals  and  drparturesi  of  vejfxelMy  1,90 J. 


(Ham. 


Steam: 

Drawing  10  feet  or  more. 

Drawing  less  than  10  feet 
Sail: 

Drawing  10  feet  or  more . 

Drawing  less  than  10  feet 
Barges,  flatboats.  etc 


Reported  by 
Mr.  F.  A. 
Bristow. 


1,300 
1,700 

700 

3,700 

420 


Rei>orted  by 
Mr.  J.  D. 
Gressitt. 


1.200 
1,800 


800 

4,000 

400 


These  statistics  are  not  i-egarded  as  entirely  correct. 

A  daily  mail  steamer  line  running  from  Carters  Creek  or  Irvington  to  Urbana  was 
established  in  1896.  It  is  reported  that  there  have  recently  been  established  two 
new  steamboat  lines  from  Fre<lericksburg,  Va.,  to  this  creek  and  that  the  Weems 
Steamboat  Company  sends  two  steamers  a  week  into  the  creek  now.  The  work  done 
on  this  improvement  has  greatly  redut^ed  freight  rates  and  permitted  Uv<h  \\s*i  ^\ 
larger  veBsels. 
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L  9. 

IMPROVEMEXT  OF  HARBOR  AT  MILFORD  HAVEN,  VIR(HNIA. 

WORK   OF   THE    FISCAL   YEAR   ENDED   JUNE    30,    hH)S. 

Dredging  on  the  shoal  within  the  liaven,  iind(M*  contract  with  Jolin 
Miller,  of  Washington,  D.  C,  was  begun  Septeinl)er  i:^,  1902,  and  com- 
pleted November  13,  11)02.  The  total  amount  of  material  dredged 
under  this  contract  was  12,587.4  cubic  yards,  which  resulted  in  provid- 
ing a  channel  at  least  10  feet  deep  and  175  feet  wide  through  the  inner 
bar,  greatly  facilitating  the  passage  of  steamers  and  vessels. 

Under  date  of  November  8,  1902,  proposals  were  invitcvl  by  public 
advertisement  for  dredging  at  Milford  Haven  under  the  same  contrac't 
with  the  dredging  proposed  to  l)e  done  in  Kappahannock  River  and 
Carters  Creek,  unaer  the  appropriation  of  June  13,  1902.  The  onl}' 
bid  received  was  that  of  John  iVIiller,  of  Washington,  D.  C.,  at  33  cents 
per  cubic  yard,  measured  in  scows.  The  bid  was  regard(»d  as  too  high 
and  was  rejected.  It  was  decided  to  defer  action  until  a  more  favor- 
able time.  The  work  will  be  readvertised  early  in  the  ensuing  tiscal 
year. 

No  further  appropriation  is  regarded  as  necessary. 

Mi/iunj  attatf-m-enf, 

July  1,  1902,  balance  unexpended ^11,641.97 

June  30,  1903,  amount  expende<i  during  fiBc-al  year 2, 392.  75 

July  1,  1903,  balancxj  unexpended! 9,249.22 


APPROPRIATIONS. 

The  foll<jwing  appwpriatioiiH  have  l)een  made: 

March  3,  1899 1112,500.00 

June  13,  MK)2 5,000.00 

Total _ 17,500.00 

Amount  of  judgment  recovered _ 3, 032.  97 


Total 20,532.97 


CONTRACT   IN    F<3RCE. 


Contractor:  John  Miller,  of  AVashington,  1).  C,  fur  dredging. 

Amount:  12,000  cnbi<*  yardy,  more  or  less. 

Date  of  contract:  Octiiber  2S),  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dre^lging  in  York,  Mattaponi,  and  Pamunkey 
rivera  and  Urbana  Creek,  Virginia,  under  the  same  contract ) :  Within  fifteen  montlis 
from  date  of  commencement;  not  less  than  7,000  cubic  yards  to  be  dredge<l  per  month. 
The  contractor  was  allowed  a  reasonable  time  for  completion  of  the  work. 

liate:  16  cents  per  cubic  yard. 
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(COMMERCIAL   STATISTICS,   1902. 

[Furnished  by  Baltimore,  Chesapeake  and  Atlantic  Railway  Company.] 


Tons. 


Coal 


13  i  Mill  products. 


Farm  produce 238     Fertilizer 

Grain 

Ice 

Wood 

General  merchandise 

Flour 

Lumber 10 

Iron 30 


Tons. 


109 

36 

45     Livestock 72 

10     Fish 138 

3     Crabs 107 

852  I  Oysters 16,670 

220  '  


Total 18,553 


y^essels  arriving  and  departing,  1902. 


Clate. 


8team,  drawing  less  than  10  feet. 
Sail: 

Drawing  10  feet  or  more 

Drawing  less  than  10  feet 


Total. 


Number. 


12 
80 


Tonnage. 


96 


2,400 

1,600 
5,000 


9,000 


L  lo. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 
WORK  DONE   DURING  THE   FISCAL  YEAR  ENDED  JUNE   30,  1903. 

The  available  funds  being  practically  exhausted,  no  work  of  improve- 
ment was  in  progress  during  the  year. 

On  June  30, 1903,  an  allotment  of  $800  was  made  from  the  emergency 
appropriation  of  June  6. 1900,  for  the  purpose  of  removing  snags,  logs, 
ana  overhanging  trees  irom  the  river.  This  will  be  done  early  in  the 
ensuing  year,  and  as  soon  as  the  United  States  snagboat  can  be  spared 
from  other  work  upon  which  it  is  now  engaged. 

The  sum  of  $4,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1905,  in  dredging  and  removal  of  snags,  logs,  and 
overhanging  trees.  An  appropriation  of  less  than  $3,000  can  not  be 
economical^  expended  at  tnis  locality  except  in  snagging. 


Mcmey  statement. 

July  1,  1902,  balance  unexpended $637.29 

Allotment  from  appropriation  'of  June  6,  1900 800. 00 


June  30,  1903,  amount  expended  during  fiscal  year 


1,437.29 
159. 52 


July  1,  1903,  balance  unexpended 1, 277.  77 


Amount  (estimated)  required  for  completion  of  existing  project 42, 300. 00 

Amount  that  can  be  profitably  expenoed  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 4,  (X)0. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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APPROPRIATIOXS. 

The  followinjr  appropriatioiiH  and  allotuiont  have  Ut'ii  made: 

June4,1880 $2,500     Julv  i:^  1S92 $4,000 

March  3,  1881 3,:^)0     August  18,  1894 4,000 

July  5,  1 884 2, 500     Jn  no  3.  1 896 2, 500 

August 5,  188(5 5,000     June  30,  1903  (allotted) 800 

August  11,  1888 3,000  1  

Septeml^er  19,  1890 3,000,  Total 30,600 


CX)MMEK(1AL   KTATISTirW. 

Rereipia  and  HhipmenUj  V.tOS, 

Tons,  Tons. 

Farm  produce 10,025  Wood 50,000 

Grain 50,000  Flour 10,000 

Lumber 20 


General  merchandiHe 50, 0(X) 

Railroad  ties 100,0(X) 


Total «270,045 


Vesseht  arriring  and  dtjuirihuj^  190 J. 

Steam,  drawing  lesH  tlian  10  feet 200 

Sail,  <lrawing  lei's  than  10  feet 20 

Barges,  flatboats,  et<r 1 ,  000 

Total '. 1,220 

Repeated  efforts  were  made  Uy  obtain  conmuTcial  ntatistics  for  the  years  1895-1S98, 
but  tiiey  could  not  l)e  procured.  It  is  state<l  that  the  conmierco  of  the  river  in  1899 
was  approximately  44,700  tons. 


L  II. 

IMPROV-EMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 

WORK   DONE   DURING   THE    FISCAL  YEAR   ENDED  JUNE   30,  1903. 

The  available  funds  being  practically  exhausted,  no  work  of  improve- 
ment was  undertaken  during  the  fiscal  3'eafr. 

On  April  28,  1903,  an  allotment  of  ^1,000  was  made  from  the  emer- 
gency appropriation  of  rfune  <>,  1900,  for  the  purpose  of  removing 
snags,  logs,  and  overhanging  trees  from  the  river.  This  will  be  done 
earfy  in  tlie  ensuing  3'ear,  and  as  soon  as  the  United  States  snag  boat 
can  be  spared  from  other  work  upon  which  it  is  now  engaged. 

During  the  year  about  10,000  cubic  yards  of  material  were  dredged 
from  in  front  of  the  docks  of  the  Southern  Railway  Company  at  AV  est 
Point,  Va.,  and  deposited  on  the  opposit<5  side  of  tlie  Pamunkey,  adja- 
cent to  the  marsh.  This  work  was  done,  under  permit,  at  the  exjiense 
of  the  said  company. 

The  sum  of  $3,500  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1905,  in  dredging  and  removal  of  snags,  logs,  and 
wrecks.  An  appropriation  of  less  than  $3,000  can  not  l>e  economically 
expended  at  this  locality  except  in  snagging. 

<*  The  only  Btatit^ticH  obtained;  the  amount  is  believed  to  )>e  in  excess  of  the  actual 
tonnage  of  the  river. 
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Money  statenietd, 

July  1,  1902,  balance  unexpended $570.50 

Allotment  from  appropriation  of  June  6,  1900 1, 000.  (X) 

1, 570. 50 

June  30,  1903,  amount  expended  during  fiscal  year 186. 07 

July  1,  1903,  balance  unexpended 1, 384. 43 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpende<l  July  1, 1903 3, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

The  following  appropriations  and  allotment  have  been  made: 

June  14,  1880 $2,500  j  Julv  13,  1892 $3,000 

March3,  1881 2,500     August  18,  1894 2,000 

AugU8t2,  1882 2,500     June  3,  1896 2,000 

Augusts,  1886 5,000     April  28,  1903  (allotted) 1,000 

August  11,  1888  ...% 3,000  

September  19,  1890 3,000  Total 26,500 


COMMERCIAL   STATISTICS. 


Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1902,  but  they  could 
not  be  obtained. 

It  is  state<l  that  the  commerce  of  the  river  in  1899  amounted  to  approximately 
44,(i00  tons,  consisting  of  wood,  luml)er,  grain,  ties,  coal,  and  general  merchandise, 
(»rried  in  sailing  vessels. 


L  12. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 
WORK  OF  TIIE  FISCAL  YEAR  ENDED  JUNE   30,   1903, 

During  the  fore  part  of  the  year  operations  consisted  in  care  of 
floating  and  other  property,  and  in  examining  and  sounding  channels 
and  mapping  the  result  with  a  view  to  continuing  the  improvement. 
Examination  of  Dutch  Gap  Canal  was  made,  a  portion  of  the  left  bank 
of  the  bluflf  having  slid  into  the  canal  on  the  13tn  of  May,  1902.  Slides 
from  the  bluflf  had  occurred  in  past  years. 

A  project  for  expenditure  of  the  appropriation  of  June  13, 1902,  for 
improving  James  Kiver,  was  submitted  to  the  Chief  of  Engineers, 
under  date  of  August  22.  The  item  of  the  act  containing  this  appro- 
priation is  as  follows: 

Improving  James  River,  Virginia:  Continuing  improvement,  and  for  extending 
the  im^)rovement  of  James  River  to  the  head  of  navigation  at  tlie  docks,  in  accord- 
ance with  the  report  submitted  in  House  Document  Numbered  Two  hundred  and 
thirty-four,  Fifty-sixth  Congress,  first  session,  three  hundred  thousand  dollars:  Pro- 
mdtd^  That  no  part  of  said  amount  shall  be  expended  for  turning  basins  or  areas 
mentioned  in  said  report:  And  prcwUkd  further ^  That  not  more  than  one-half  of  said 
appropriation  shall  be  expended  for  the  improvements  above  the  city  Vvsvsi  cA.  \N\fc 
city  of  Richmond. 
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The  project  provided  for  the  following  work: 

Enlarc^ing  the  channel  In^tween  Jetty  B  and  the  Chesapeake  and  Ohio 
Kailroacl  wharf  from  th(»  dimensions  of  100  feet  in  width  by  18  feet  in 
depth  to  140  feet  by  18  feet. 

kemoval  of  rocks  and  sand  reefs  from  the  improved  channel  between 
the  lower  city  line  of  Kichmond,  Va.,  and  the  nead  of  Richmond  Bar, 
7  miles  below  the  city. 

Widening  the  channel  l)etween  the  Chesapeake  and  Ohio  Railroad 
wharf  and  Jettv  2()  from  100  feet  to  150  feet. 

Removal  of  tlie  fill-back  between  Jetties  20  and  30. 

Construction  of  training  dike  and  jetties  in  the  vicinity  of  Goode 
Rocks. 

Shortening  Jetties  Wi  to  22,  inclusive. 

Improving  Warwick  reach,  by  constructing  jetties  and  enlarging 
channel  by  dredging  to  200  feet  ))y  18  feet. 

Enlarging  the  low-water  section  of  Dutch  Gap  Canal  from  180  feet 
wide  by  18  feet  deep  to  300  feet  wide  by  22  feet  deep,  increasing  its 
area  about  50  jx^r  cent  by  giving  an  area  of  9,440  square  feet  below 
mean  low  water,  to  grade  the  ])luff  above  low  water  on  left  bank  to  a 
slope  of  about  1  on  2^,  to  construct  a  timber  buttress  at  the  toe  of  the 
sloped  bluff  and  a  retaining  Imlkhead  in  extension  of  the  buttress  at 
its  downstream  end  to  receive  excavation  from  the  canal,  and  to  pro- 
tect the  sloped  bank  to  a  sufficient  height  al)ove  mean  low  wat(M*  with 
a  facing  of  stone  riprap  laid  on  a  l>ed  of  spalls  alK)ut  (>  inches  thick. 

Repairing  jetties  and  driving  marking  piles. 

Drexlging  in  front  of  United  Stiites  engineer  wharf. 

The  approved  full  project  for  the  work  above  the  lower  city  line  of 
Richmond  calls  for  a  width  of  channel  of  200  feet.  The  width  of  75 
feet  is  but  the  commencement  of  the  improvement. 

Proposals  for  proceeding  with  the  foregoing  work,  excepting  that 
for  widening  the  channel  through  Dutch  Gap  Canal,  were  invited  under 
advertisement  dated  December  1,  1902.  The  work  for  improving 
Dutch  Gap,  as  described,  was  not  included  in  the  advertisement,  as 
the  execution  of  that  part  of  the  project  was  to  be  held  in  abeyance 
until  title  to  the  land  where  the  canal  nad  ])een  cut,  and  that  which  it 
was  proposed  to  use  for  its  enlargement,  could  be  acquired  by  the 
United  States.  This  matter  was  reported  as  in  a  state  or  forwardness 
at  the  close  of  the  fiscal  year. 

The  section  of  the  channel  of  Dutch  Gap  Canal  is  too  small  to  permit 
the  passage  of  the  volume  of  freshets,  ana  the  old  river  channel,  which 
it  supplanted,  is  now  much  filled  up.  The  bluff  slide  in  the  canal,  of 
May,  1902,  probably  largely  the  result  of  scour,  shows  the  necessity 
for  the  proposed  enlargement  as  well  as  of  prevention  of  scour  by 
protection  of  the  toe  of  the  ]>luff  after  its  face  shall  have  been  shaped 
and  sloped.  The  sloping  of  the  face  of  the  bluff  will  serve  to  enlarge 
the  area  for  freshet  discharge,  and,  together  with  the  protection  of 
the  toe,  will  serve  to  prevent  subsidence  of  the  bluff.  The  increase  in 
width  of  the  section,  including  slope,  will  also  enable  vessels  approach- 
ing the  canal  from  above  and  below  to  be  more  readily  seen,  one  from 
the  other. 

A  contract  was  entered  into  February  4,  1903,  with  Mr.  J.  Clem- 
ents Shafer,  of  Richmond,  Va.,  for  the  work  of  improvement  from  the 
docks  at  Richmond  to  W^arwick  reach.     This  contract  was  approved 
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by  the  Chief  of  Engineers  March  4,  Work  under  the  contract  began 
April  i.  The  rate  of  progress  has  not  been  as  great  as  wa's  expected, 
but  the  contractor  lias  been  making  improvement*!  in  his  plant  by 
which  he  expects  to  bring  its  efficiency  up  to  the  mark. 

The  contract  work  of  the  year  done  thus  far  has  consisted  in  exca- 
vation on  the  line  between  the  lower  city  line  and  the  docks,  and  in 
jetty  work  below  the  city. 

(jonsiderable  shoaling  has  occurred  in  Richmond  Harbor  during  the 
past  year  or  more.  Part  of  this  shoaling  is  attributed  to  the  effect  of 
tlie  cofferdnni  constructed  by  the  Wiliiain  R.  Trigg  Shipbuilding  Com- 
pany. The  permit  of  the  War  Department,  for  placing  the  dam, 
granted  in  the  summer  of  litOl,  contained  the  condition  that  the  dam 
(a,  temporary  one)  should  be  completely  removed  at  the  expense  of  the 
companj-  upon  the  completion  of  the  ship  lock  to  whose  construction 
it  pertained.  The  ship  lock  has  not  been  completed.  The  dam  has 
been  largely  used,  ana  is  now  used  in  connection  with  the  building  of 
craft  for  tne  War  and  Navy  Departments.  As  soon  as  the  United 
States  vessels  arc  completed  and  removed  from  the  dam,  action  will 
have  to  be  taken  with  respect  to  the  effect  of  the  dam  upon  the 
channel. 

Witli  this  is  an  extract  report  of  Mr.  S,  H.  Yonge,  assistant  engi- 
neer, containing  valuable  information  in  detail. 

M>mey  mt-atement. 

July  I,  1902,  balance  iinexpenrled JS-W,  050. 96 

June  :iO,  1903,  amount  expenrlwl  during  WvcaX  year 18,  ;ill'.  14 

July  I,  1903,  balance  unexpended :ni,H3S,  82 

July  f  1903,  oulMlandln);  liabilities 1, 240. 00 

July  1,  1903,  balance  available 310,593.82 

July  1,  1903,  amount  covereil  by  uncompleted  contracts 232, 082. 00 

(Amount  (estimated)  required  for  eompletion  of  eiisting  project -1,  742,443.15 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balam-e  unexpended  J  ill  v  1,  190:) 300,000.00 
Submitted  in  compliance  with  requireuiente  of  auudry  civil  act  of 
June  4,  1897. 


The  following  appmpriationx  havti  been  made  for  this  work: 


S-iO.lXKl 

no,  110(1 

MarehS,  1871 

June  23,  1874 

March  3, 1875 

August  14, 1876 

50,000 

6fl.0(X) 

«I,IX)0 

70,000 

75,000 

75,000 

HO,  000 

75.000 

July  13,  1892! 

AUKUstl8,  1894 

200,000 
100, 000 

March  3,  1879 

June  13,  1902 

Total 

....         300,000 

March3,18Sl 

August,  2,  1882 

-.-     2,222,500 
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(X>NTRACT   IX    FORCK. 

Contractor:  J.  ClemenlH  Shafer,  of  Richmon<i,  Va.,  for  drecipiiK,  removing  rock, 
conHtructinf;,  ri'pairinf^,  and  degrading  jettiex,  and  constructing  dikes  in  James  River, 
Virginia. 

Ksti mated  amount  of  contract:  $21M\977. 

Date  of  contract:  February  4,  1908. 

Approved:  March  4,  190:i 

Date  for  commencement:  April  5,  19(W. 

Date  for  completion:  April  5,  liKX5. 


COMMEKCIAL   HTATISTirR. 

lieceiptu  mid  HhipinenU  by  utitrr  during  i'uleiular  year  190S, 


Pcirl  of  Richmond.  Va. 


Receipt*!.  Shipments. 


13,617  I 
7,  OKI 


1,033 

15.769 

765 


Brick 

Coal 

Cement,  lime,  etc 

Cattle 

Cord  wood 

Fertilizer    and    fertiliser 

material 

Flour 

Fi«h  and  oystern 

Fruit 

Groceries  

Grain 

Hav,  8traw,  etc 

Hogs 

HorKCs 

Ice 

Lumber 2.411: 

Logs :      50.827 

Machinery 12 

Oil I      31,695    . 

PeanutH ' . 

Potatoes I  193   . 

Railroad  tle« ' 

Rand 24,051 

77.000  I 
72 


54 

22 

:» 


'  PointN  on  JnmeH  River  other 

than  Richmond.  Vn.  TnuU 

—  tonnage. 


Amount.    RiK'eiptM.  ShipmentJ<.  Aniiiunt. 


54 

13.669 

7.118 


3.01W  I 
560  ! 


1,041 

16,329  ' 

........  I 

765* 


1.119  I  "17,417 

<i4.480  ,  300 

430  20 

41  I  71 

"  750  30. 395 


1,981 
186 


396 


2. 377 
18<> 


4,951 

l.uVO 

21 


Unclassified  freight 
Vegetables 


11,336 
"48.':i62 


Total !    226,725 


69, 761 


7,:wv.'» 
51.897    . 

:^*»  , 

31,695 


2,2?2    . 

:«)0 

56 
25  i 
2,530  1. 
Ill  . 

:ai  ' 

12 
200 
4?2 

1.428 


I 


100 

76  I 


193  I 
ll,3:k>    . 
24.061  I 
125.302  , 

72  |. 


98 
72 
31 
39 


1,100  I 
995  i 
50 
90 
50 
163. 167 
5,757  I 
10 


10 
4,601 


1,2IW  I 
80 

io,8:«  1  10,8:0 
;    10 


1M.536 

4.780 

450 

116 

31,145  , 

2,2?2  I 

323 

156 

101 

2,530 

1,211 

1,326  I 

62 

290  I 
522  , 
161,595 
5.757  I 
108 
72 
1,299  I 
119  . 


1,534 
76 


18,600 

18,449 

7,568 

116 

35,186 

18.601 

823 

921 

101 

2,680 

3.588 

1,612 

62 

290 

622 

171.960 

57.651 

144 

31.767 

1,299 

812 

22,169 

24.061 


6,135  :   131,437 


296,486  I   19.411 


233.413 


76 


148 


252.824         649,310 


a  Partly  astimated.  no  replies  being  re<"eive«l  from  some  of  those  to  whom  appli<uition  for  statistics 
was  twice  made.    The  amounts  reported  for  1900  were  u.sed  as  follows: 

Receipts.  Tons. 

Coal 4,000 

Cord  wood 750 


Total 4,750 

Shipments:  Brick 17, 417 

ArriiKd  and  departure  i)f  vc^saels  during  tJie  calendar  year  190^. 


'  Port  of  Richmond,  Va. 


Steam,  <1  rawing  5  to  16  feet 
Sail,  drawing  4  to  17  feet  . . 
Barges,  etc 


Total. 


Number. 


1.470 
316 
895 


2,681 


Tonnage. 


1,506,210 

60,638 

152,288 


1.719,136 


Return?  of  arrivals  and-  departures  for  vesselH  for  points  on  James  River  l>elow 
Richmond,  Va.,  are  too  incomplete  for  report. 

No  new  lines  of  steamers  were  established.  The  Old  Dominion  Steamship  Com- 
pany repla<'ed  older  vessels  with  two  new  packet  boats  of  about  1,100  tons  burden, 
viz,  the  Berkdqi  and  the  Brandon. 
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report  op  mk.  samuel  h.  yonoe,  assistant  engineer. 

United  States  Engineer  Office, 

Richmond^  Fa.,  July  18,  190S. 

Colonel:  I  have  the  honor  to  submit  my  report  of  operations  pertaining  to  improv- 
ing James  River,  Virginia,  for  the  fiscal  year  ending  June  30,  1903. 

The  plant  furnished  by  the  contractor  for  carrying  on  the  work  consists  of  1  Osgoo<l 
dipper  dreilge,  which  has  developed  a  capacity  of  excavating  100  cubic  yards  of  sand 
per  hour,  1  suction  dredge,  with  a  rated  hourly  capacity  of  125  cubic  yards  at  a  10  per 
cent  saturation,  3  deck  scows,  with  a  capacity  aggregating  1,460  tons,  3  lx)ttom  dump 
scows,  with  a  caiMicity  aggregating  616  tons,  ancTl  steam  pile  driver. 

As  the  necessity  for  improving  the  reach  between  the  James  River  and  Kanawha 
Canal  ship  lock  and  the  lower  city  line  of  Richmond,  Va.,  was  greater  than  for  any 
of  the  other  localities  included  in  the  project,  work  was  begun  there  and  consisted 
of  opening  a  channel  between  the  mouth  of  Gillie's  Creek  and  opposite  the  upper 
end  of  the  Old  Dominion  wharf  about  50  feet  wide,  with  a  least  depth  of  9  feet.  It 
is  proposed  to  complete  the  above  channel  to  the  James  River  and  Kanawha  Canal 
ship  lock,  which  is  at  the  lower  end  of  the  William  R.  Trigg  Shipbuilding  Company's 
yaras,  as  soon  as  i)OS8ible,  by  giving  it  a  sufficient  width  and  depth  to  accommodate 
the  U.  S.  cruiser  (rVi^r^/on  anda  suction  dredge  for  the  United  States  engineer  depart- 
ment, which  the  above  firm  contracted  to  furnish  to  the  United  States. 

The  material  excavated  in  opening  the  above  channel,  consisting  almost  entirely 
of  sand,  was  barged  3.3  miles  below  the  city  of  Richmond  to  Warwick  Reach,  and 
conveyed  ashore  and  deposited  between  the  jetties. 

On  account  of  the  means  used  by  the  contractor  for  performing  the  above  work, 
being  inadequate  for  disposing  of  the  material  as  rapidly  as  it  was  excavated,  the  lat- 
ter branch  of  the  work  has  b^n  retarded,  and  the  progress  made  in  j)roceeding  with 
it  has  been  unsatisfactory.  Until  June  6  wheelbarrows  were  used  for  conveying  the 
excavated  material  ashore.  After  the  above  date  a  suction  dredge  was  employed, 
the  material  being  dumped  from  scows  into  a  basin  excavated  by  the  contractor. 
The  basin  is  surrounded  with  a  bulkhead  of  sheet  piling.  The  suction  dredge,  on 
account  of  imperfect  details,  proved  inefficient.  At  t-ne  close  of  the  fiscal  year 
several  alterations  had  been  made  which  improved  its  efficiency,  without,  however, 
making  it  entirely  satisfactory.  Other  changes  in  the  above  machine  are  now  in 
progress  which  are  calculated  to  improve  it. 

The  volume  of  material  excavated  from  the  channel  amounts  to  13,883.82  cubic 
yards  of  sand  and  1.15  cubic  yards  of  hard  rock.  All  of  the  former  has  bet»n  con- 
veyed ashore,  an  average  distance  of  180.6  feet,  and  deposited  between  Jetties  64  and 
68  and  72  and  76.  The  hard  rock  was.  deposited  on  Jetty  66  and  the  dike  between 
Jetties  64  and  66. 

In  addition  to  the  above-described  w^ork  the  following  quantities  of  material  were 
excavated  in  degrading  jetties:  533.51  cubic  yards  earth  excavation  and  182.78  cubic 
yards  hard  rock. 

The  contractor  was  notified,  under  date  of  May  26, 1903,  to  begin  the  work  of  dike 
and  jetty  construction.  The  above  work  was  begun  on  June  16  and  comprised  the 
construction  of  the  shore  ends  of  Jetties  63^,  65  J,  and  67|. 

condition  of  the  channsl. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1902,  Volume  II,  page  1104, 
contains  a  description  of  the  conditions  obtaining  in  June,  1902,  in  the  reach  of  river 
between  the  James  River  and  Kanawha  Canal  ship  lock  and  the  lower  city  line  of 
Richmond,  locally  known  as  Richmond  Harbor.  The  above  description  showed  that 
the  part  of  the  harbor  above  (iillies  Creek,  a  distance  of  about  1,400  feet,  was  almost 
entirely  occupied  by  a  shoal,  there  being  available  for  vessels  only  a  narrow  channel 
immediately  adjacent  to  the  wharves.  The  original  cause  of  the  shoaling  was 
explained  in  the  above  annual  report. 

As  during  the  first  eight  months  of  the  fiscal  vear  the  city  of  Richmond  did  not 
carry  on  any  dredging  in  the  harbor,  its  condition  became  worse,  and  formed  the 
foundation  of  several  complaints  from  ship  owners. 

It  has  been  the  custom  for  many  vears  for  the  city  to  maintain  hy  dredging  in  the 
above  locality  a  sufficient  depth  oi  water  to  accommodate  shippmg.  During  the 
past  two  or  three  years  the  city's  dredging  plant  became  inefficient,  and  finally 
unserviceable.  About  a  year  ago  all  attempts  by  the  city  to  keep  the  harbor  open 
were  discontinued.  In  March,  1903,  the  city  resumed  dredging  between  the  city 
wharves  and  the  established  port-warden  line  which  forms  the  northern  boundary 
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of  the  channel  on  which  work  wan  1>egtm  hy  the  Unite<i  StaU»H  in  April,  1903,  as 
above  described. 

From  an  examination  of  the  river  l>el()w  the  lower  city  line  of  Richmond  in  June, 
1903,  the  following  were  learned  to  Ije  the  conditicmH  of  the  several  reaoheH  referred 
to: 

Between  the  lower  <'ity  line  and  Jetty  B  the  channel  excavated  to  18  feet  <loep  by 
100  feet  wide  l)etween  ()ctol>er,  181H),  and  June,  1901,  has  lieen  maintained. 

In  the  upixT  part  of  the  n»ach  Iwtween  Jetty  II  and  the  upiK»r  end  of  the  ( nxxie 
Rocks  section  there  has  Injen  a  till  at  some  points  of  from  1  to  3  feet.  In  the  lower 
part  of  the  same  reach  the  channel  has  deepi»ne<l  slij?htly.  The  nilinj?  depth  in  this 
reac^h  is  16  J  feet. 

But  slight  chanjjes  have  oirurreil  in  the  (lojxle  Ro.'ks  section.  They  consist  of 
further  shoaling  of  the  fill-l)ai*k,  forme<l  in  hH)l,  In^twoen  Jetties  20  and  :W.  The 
ruling  depth  in  the  section  is  18  feet. 

There  has  l)een  no  change  of  channel  on  the  up|)er  half  of  Riirlimond  Bar  section. 
On  the  lower  half  the  depth  has  increased  bv  one-half  f<K)t.  The  ruling  depth  is  18 
feet. 

The  ruling  depth  on  Randolph  flats  is  19^  feet,  a  decrease  of  alxjut  one-half  foot. 

The  ruling  depth  on  WarwicK  Rea(!h  has  increa8e<l  about  one- half  foot,  or  to  17} 
feet. 

Below  Warwick  Reach  the  ruling  depth  is  18  feet. 

There  has  been  no  examination  of  the  shoals  of  the  river  below  Falling  Creek 
except  Goose  Hill  flats,  where  a  least  depth  of  water  of  17.7  feet  was  found.  The 
ruling  depth  of  James  River,  therefore,  below  the  city  of  Richmtmd,  is  16}  feet, 
which  obtains  in  the  reach  between  Jetty  B  and  the  upper  end  of  the  Goode  Rocka 
section. 

FKHSHETS. 

There  were  14  freshets  during  the  year.  The  heights  they  attaineil  and  the 
periods  of  their  duration  art*  subjoined. 

JameH  River  freshets^  ohseried  at  United  Sixties  engineer-wharf  opposite  Richmond,  la., 

from  July  i,  190^,  to  June  SO,  1903,  indnsire. 


Date  of  crest. 


1902. 

October  H 

October  13 

Noverabcr  27  . , 

December  4 

December  6 

1903. 
January  4 


Elevation 
of  crest    , 
alK)ve 

gauge  zero. 

i 

Feci. 
14.80  ' 
6.24 
6.57 
7.40 
8.10 


13.30 


Freshet 
perio<! 
(approxi- 
mate). 


JMyii. 


2|  I 

II 

3i| 

si 


51 


Date  of  crert. 


'  Elevation 

of  crest 
I     al>ove 
gauge  zero. 


Freshet 
period 

(approxi- 
mate). 


1903.                    I  Feet. 

Jan,uary  31 !  6. 30 

February  7 (  7.10 

Februaryl8 13.70 

March2 |  10.80 

March24 '  15.10 

March  31 '  10.10 

AprilH i  9.80 

Junes 16.20 


Days. 


6i 

5* 


MIHCELLAXEOrs. 


An  examination  of  the  channel  on  Goose  Hill  flats  was  made  January  28  and  29, 
on  account  of  the  grounding  on  the  al)ove  shoals  of  the  steamship  Ydun,  reported  as 
drawing  16J  feet  of  water,  bound  for  Richmond,  Va.  The  above  examination 
showed  that  the  least  depth  of  water  in  the  above  channel,  which  was  excavated  to 
a  depth  of  18  ft^et  in  1895,  was  17.7  feet.  The  probable  cause  of  the  grounding  of 
the  Ydun  was  that  its  pilot  followed  the  bu(^ys,  some  of  which  do  not  mark  the 
position  of  tlie  channel  excavated  by  the  Government. 

On  March  30  the  schooner  Mdrin  Phillips  capsized  a))out  one-half  mile  above  Fer- 
gusson's  wharf  in  I'J  feet  of  water  and  dumpeci  its  deck  load  of  brick.  The  'wreck 
was  visited  on  April  20  and  reix)rt  thereon  submitted.  The  schooner  and  its 
dumped  cargo  were  removed  by  the  owners  on  May  8.  Subsequent  examination  at 
the  above  point  showed  that  nearly  all  of  the  brick  hml  been  removed,  the  few 
remaining  not  being  sufficient  to  constitute  an  obstruction  to  na\'igation. 


Very  respectfully,  your  obedient  servant. 


Lieut.  Col.  CuAs.  J.  Allen, 

Oorps  of  Engineers. 


Paml.  H.  Yoxge, 
Assiidiint  Engineer. 
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L  13. 

PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 
WORK   OF   THE   FISCAL   YEAR   ENDED  JUNE   30,  1903. 

No  work  was  done.     The  wall  is  in  good  condition. 

Mcmey  statement, 

July  1,  1902,  balance  unexpended $322.15 

June  30,  1903,  amount  ex{)ended  during  fiscal  year 7. 40 

July  1 ,  1903,  balance  unexpended 314. 75 


L  14. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Wreck  ofhuaeve  Daisy  in  Carters  Creek^  Virginia, — A  description  of 
this  wrecK  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1902,  pages  1108-1109. 

The  United  States  snagboat,  while  en  route  from  Washington. 
D.  C,  to  Fredericksburg,  Va.,  stopped  at  Carters  Creek  and  removed 
this  wreck  on  September  22  and  23,  1902. 

The  wreck  was  raised  as  a  whole  by  the  snagboat  and  its  tender 
scow  and  transported  a  distance  of  about  one-eighth  of  a  mile  to  a 
cove  on  the  left  side  of  the  Western  Branch  of  Carters  Creek,  where 
it  was  placed  near  the  shore  and  broken  up  by  dynamite. 

The  work  was  done  by  hired  labor  at  a  total  cost  of  $165.32. 

Wreck  of  unknown  vessel  in  Potomac  River ,^  near  liivervi^w  wharf, — 
On  November  21,  1902,  this  office  was  informed,  by  indorsement  of 
the  Chief  of  Engineers,  that  an  obstruction  existed  at  this  localit}- . 

An  examination  of  the  wreck  was  made  January  29, 1903.  It  lay  in 
a  depth  of  about  22  feet  of  water,  about  300  feet  from  the  Maryfand 
shore  of  the  river  and  about  1,900  feet  above  Riverview  wharf.  The 
name  and  ownership  of  the  vessel — which  was  afterwards  found  to  be 
a  small  sloop  or  pleasure  craft — were  not  ascertained,  nor  just  how  or 
when  the  boat  was  sunk,  although  it  appeared  to  have  occured  rather 
recently. 

The  wreck  was  considered  an  obstruction  to  navigation,  and  an  allot- 
ment of  $115  was  made  from  the  indefinite  appropriation  of  March  3, 
1899,  for  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  for  its  removal. 

The  wreck  was  broken  up  February  10,  1903.  and  removed  to  the 
level  of  the  surrounding  lK)ttom,  b}'  means  of  aynamite,  five  charges 
of  20  pounds  each  having  been  placed  bv  a  diver. 

The  work  was  done  by  hired  labor.  iThe  cost  of  removal,  including 
the  examination,  was  $82.27. 

Wreck  of  schooner  Anna  M,  Harris  in  York  River,  Virgi7iia, — On 
November  17,  1902,  this  office  was  informed  by  Mr.  Reuben  Foster, 
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president  and  general  manager  of  the  Chesapeake  Steamship  Company, 
that  the  steamer  C/iftr/offemiA^  on  August  30, 11M)2,  run  into  and  sunk 
the  schooner  AftNa  JL  IfttrriM^  alnMit  1  mile  Inflow  liell  Rock  light,  in 
York  River,  and  that  the  wreck  constitut^xl  a  st»rious  olwtruction  to 
navigation. 

On  Nov(»mlK'r  22,  li*02,  an  allotment  of  ^0  was  made  from  the 
indefinite  appropriation  of  March  3, 1S1M>,  for  removing  sunken  vesseln 
or  craft  obstructing  or  endangering  navigation,  to  defray  the  exi)en8e8 
of  an  examination. 

The  examination,  made  Decemln'r  2S,  ll)o2,  showed  the  wreck  to  be 
that  of  a  small  two-masted  schooner  alM)ut  54  fe(»t  long,  W  feet  l>eani, 
and  5  f(»et  depth  of  hold.  The  depth  of  water  alM)ut  the  wreck  was  27 
feet  and  the  least  depth  on  the  deck  aliout  n>  feet  at  low  tide.  The 
masts,  though  broken,  projected  above  the  water  and  were  regarded  as 
dangerous.     When  sunk  the  vessel  was  loaded  with  oysters. 

On  rianuary  (>,  1J>m3,  a  report  stating  the  results  of  the  examination 
was  made  to  the  Chief  of  Engineers  and  the  removal  of  the  wreck 
reconunended,  at  an  estimated  cost  of  $;300. 

This  reconnnendation  was  approved  and  on  ^lanuarv  9  a  further 
allotment  of^3o()  for  th(;  removal  of  the  wreck  was  made. 

The  wreck  was  broken  up  U'tween  March  17  and  21,  1903,  and 
r<»moved  to  a  depth  of  25  feet  Ik»1ow  low  tid<»  bv  nutans  of  dvnamlte 
placed  by  a  diver.  The  work  was  done  by  hired  ial)or.  Bad  weather 
was  encountered  and  difficulty  was  experienced  in  obtaining  dynamite, 
which  added  considerably  to  the  (expense  and  rendered  an  additional 
allotment  of  §70,  which  was  made  April  8,  necessary  for  its  completion. 

The  total  cost  of  the  work  was  JM:''1.01. 

Some  articles  of  value  were  recovered  from  the  wreck.  They  were 
stored  at  West  Point,  Va.,  until  May  9,  when  they  were  sold  for  a 
total  of  ^0,  which  sum  was  covered  into  the  Treasury 
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IMPROVEMENT  OF  HARBOR  AT  NORFOLK,  VIRGINIA,  AND  ITS 
APPROACHES,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH- 
EASTERN VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
LIEUT.  COL.  JAMES  B.  QUINN  AND  CAPT,  E.  EVELETH  WINSLOW, 
CORPS  OF  ENGINEERS. 


IMPROVEMENTB. 


1.  Harbor  at  Norfolk  and  its  approaches,  ;    8.  Waterway  from   Norfolk,   Viiyinla, 
Virginia.  I  to  the  sounds  of  North  Carolina. 


2.  Western  Branch  of  Elizabeth  River, 

Virginia. 

3.  Hanapton  Roads,  Vir^nia. 

4.  Nansemond  River,  Virginia. 
6.  Pagan  River,  Virginia. 
6.  Appomattox  River,  Virginia. 


9.  Inland  water  route  from  Norfolk,  Vir- 
ginia, to  Albemarle  Sound,  North 
Carolina. 

10.  Eden  ton  Bay,  North  Carolina. 

11.  Roanoke  River,  North  Carolina. 

12.  Removing   sunken  vessels  or   craft 


7.  Harbor  at  Cape  Charles  City,  Vir-  '  obstructing  or  endangering  navi- 

ginia.  !  gation. 


HARBOR   LINES. 


13.  Smith  Creek,  Norfolk  Harbor,  V^ii^nia,  and  Elizabeth  River  at  Atlantic  City, 
mouth  of  Smith  Creek. 


Engineer  Office,  United  States  Army, 

Norfolk,  Va.,  July  16,  1903. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
upon  the  works  of  river  and  harbor  improvement,  now  in  my  charge 
here,  for  the  fiscal  year  ended  June  30,  1903. 

Very  respectfully,  your  obedient  servant, 

E.  EVELETH    WiNSLOW, 

Captain,  Corps  of  Engineers, 
Brig.  Gten.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S,  A. 

ENG  1903 68  ^^^^ 
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M  I. 

IMPROVEMENT    OF    HARBOR    AT    NORFOLK    AND    ITS    APPROACHES. 

VIRGINIA. 

(a)  GENERAL   IMPROVEMENT. 

No  actual  work  toward  improvement  was  performed  during  the  fiscal 
year  1903. 

The  expenditure  reported  was  disbursed  for  a  survey  to  secure  data 
for  the  establishment  of  harbor  lines. 

The  available  funds  and  the  amount  recommended  will  be  applied  to 
dred^ng  at  such  localities  us  may  be  authorized. 

It  IS  very  desirable  tliat  the  amount  available  be  applied  to  the  removal 
of  the  shoals  at  Pinner  Point,  as  that  work  would  Tbe  more  beneficial  to 
commerce  than  any  other  about  the  lmrlM)r  now  covered  by  estimates 
before  Congress.  To  permit  this  to  be  done  it  is  essential  that  the 
item  in  the  act  of  June  13,  1902,  appropriating  $20,000,  for  continu- 
ing improvement  be  amended  so  as  to  specifically  direct  the  expendi- 
ture or  this  amount  for  dredging  at  Pinner  Point. 

Money  Htateitiefit, 

July  1,  1902,  balance  unexpended ^'$23,252.95 

June  30,  1903,  amount  exi>ended  during  fiwal  yoar 1, 287.  79 

July  1,  1903,  balance  unexpende<l 21 ,  966. 16 

July  1,  1903,  outstanding  liabilities 47. 08 

July  1,  1903,  balance  available 21 ,  918. 08 

Amount  (estimated)  reauire<l  for  completion  of  existing  project *  36, 774. 56 

Amount  that  can  be  prontablv  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  Imfanco  unexpended  July  1,  1903 M,  774. 56 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(h)   HOSPFTAL   POINT. 

The  only  work  done  was  confined  to  investigations  and  examinations 
about  the  locality  where  the  cutting  away  of  the  point  is  contemplated, 
with  a  view  to  ootaining  data  for  the  specifications  for  the  different 
classes  of  work  required.  The  unexpended  balance  will  be  used  in 
cutting  away  the  point,  as  proposed. 

The  work  was  advertised  June  16,  1903. 

a  Balance  July  1,  1902,  included  $10,000  for  ** Hospital  Point,  Virginia." 
ft  The  appropriation  of  $20,000  by  act  of  June  12.  1902,  was  considered  to  be  for 
new  work.  Tne  Chief  of  Engineers  having  decided  that  there  was  no  authority  to 
so  apply  the  amount  it  has  been  deductea  from  estimate,  as  a  corresponding  sum 
was  added  last  year  under  the  misapprehension  that  an  increase  was  authorized. 
Estimate  for  completion  submitted  with  report  for  1902,  also  included  $183,957  for 
'*  Hospital  Point,  Vii^ginia,*'  which  is  now  a  separate  section  of  the  current  report 


APPENDIX   M BEPOBT   OF    CAPTAIN    WIN8L0W. 


1075 


Money  statement. 

July  1,  1902,  balance  unexpended 0(10,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 183, 957. 00 

193, 967. 00 
June  30,  1903,  amount  expended  during  fiscal  year 1, 469. 25 

Julv  1,  1903,  balance  unexpended 192, 487. 75 

July  1,  1903,  outstanding  babilities 70.50 

July  1,  1903,  balance  available 192,417.25 


APPROPRIATIONS. 


Improving  harbor  at  Nor^ 
folk  Va.: 

August  14,  1876 $35. 000. 00 

June  18,  1878 50,000.00 

March  3,  1879 75,000.00 

June  14,  1880 50,000.00 

March  3,  1881 75,000.00 

AugUFt  2,  1882 75, 000. 00 

July  5,  1884 25,000.00 

August5,  1886 50,000.00 

August  11,  1888 50,000.00 

September  19,  1 890 . . .  150, 000. 00 

July  13,  1892 150,000.00 

August  18,  1894 100,000.00 

Junes,  1896 100,000.00 


Improving  harbor  at  Nor- 
folk Va.: 

June  13,  1902 $30,000.00 

March  3, 1903 183, 957. 00 

Improving  Elizabeth  River, 

Virginia,  July  7,  1898. . .      360, 000. 00 

Total 1,558,957.00 

Amount  turned  into  surplus 
fund  of  the  Treasury  from 
appropriation  of  July  7, 
1898 483.68 

Aggregate 1,558,473.42 


CX>MMBRCIAL  STATIgmCS. 


The  following  statistics  relative  to  the  commerce  of  the  harbor  at  Norfolk,  Va., 
during  the  calendar  year  1902,  were  compiled  from  statements  furnished  by  parties 
making  shipments  over  this  waterway. 


Articles. 


Fertilizer 

Brick 

Shingles 

Coal 

Shells 

Lumber 

Logs 

Grain 

Sisters  and  fish 
iscellaneouB.. 

Total 


Amount. 


2. 


4. 


Tom. 
62.800 
86.660 
20,000 

484.366 
19,000 

661, 176 

266,323 
19.496 
60.000 

884.409 


7,868,108 


Value. 


•647.000 

103,760 

114,400 

6.008,388 

15,000 

61,273,041 

448.676 

848.126 

600.000 

417,697,160 


477,260,626 


<> Included  in  statement  for  harbor  at  Norfolk,  Va.,  in  last  annual  report. 
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M  a. 

IMPROVEMENT    OF    WESTERN    BRANCH    OF    ELIZABETH    RIVER, 

VIRGINIA. 

No  operations  were  carried  on  during  the  fiscal  year. 

Moneij  statement. 

July  1,  1902,  lialance  unexpended $333.27 

July  1,  1903,  balance  unexpended 333.27 

APPROPRIATION. 

Junes,  1896 $46,000.00 


COMMERCIAL  HTATISTICB. 


The  following  statistics,  inciicating  the  commerce  of  the  river  during  the  calendar 
year  1902,  were  oompile<l  from  statements  furnished  by  shippers: 


Articles. 


I 

I  Amount. 


Tcm9. 

Logs  .  I         10,600 

Manufactured  lumber 1, 250 

Merchandise  and  produce 1 ,  081 ,  696 

Copper  ore 15, 140 


Total 1,068,488 


Value. 


136,600 

4.800 

10.316,980 

75,700 


10.481.960 


Vessels. 


Class. 


Steam. 
Sail... 
Barges 


Number. 


Average 
draft. 


T 


Pea. 


20 

9 

150 

4 

10 

6 

Total 


180 


Ji  3* 


IMPROVEMENT  OF  HAMPTON  ROADS,  VIRGINIA. 

No  actual  work  toward  improvement  has  been  carried  on.  A  con- 
tract was  entered  into  May  18,  1903,  for  performing  all  the  dredging 
contemplated  under  the  adopted  project,  and  it  is  anticipated  that 
operationi5  thereunder  will  be  started  early  in  the  fiscal  year  1904. 
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Money  statement, 

July  1,  1902,  balance  unexpended $10,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 215, 000. 00 

225,000.00 
June  30,  1903,  amount  expended  durine  fiscal  year 1, 046. 17 

July  1,  1903,  balance  unexpended 223,953.83 

July  1,  1903,  outstanding  liabilities 376.81 

July  1,  1903,  balance  available 223,577.02 

July  1,  1903,  amount  covered  by  uncompleted  contracts 202, 500. 00 

APPROPRIATIONS. 

Act  of  June  13,  1902 $10,000 

Act  of  March  3,  1903 215,000 

Total 225,000 


CONTRACT. 


With  Coastwise  Dredging  Ck)mpanv,  for  dredging,  dated  May  18,  1903;  approved 
June  6, 1903^  work  to  be  commenced  by  August  9, 1903;  date  of  expiration,  February 
9,  1905.    Pnce,  9  cents  per  cubic  yard,  scow  measurement. 


COMMERCIAL  STATISTICS. 


The  following  statistics  were  compiled  from  statements  of  the  shippers  at  Newport 
News,  Va.,  and  indicate  the  traffic  by  way  of  Hampton  Roads,  Vij^ginia,  during  the 
calendar  year  1902: 


Articles. 

Cattle No., 

Gndn tons . , 

Coal do 

MiBcellaneoos do.... 

Total do.... 


Amount.        Value. 


1.324 

271.822 

1,387.242 

1,004.606 


$132,400 

5,436,440 

4,161,726 

49.291,900 


2,663.669  ;    69,022,466 


Vends, 


Clan. 

Number. 

7.110 
1,005 

Average 
draft. 

Average  ton- 
nage. 

gteam 

• 

20  to  29 
22  to  28 

2,000  to  5.000 
1,100  to  4.600 

Ball 

Total 

8,115 

The  apparent  decrease  in  the  commerce  was  due  to  falling  off  in  shipments  of  one 
commoduty-— coal,  due  to  strikes  at  the  mines. 
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M4. 

IMPROVEMENT  OF  NANSEMOND  RIVER.  VIRGINIA. 

Operations  on  this  improvement  during  the  fiscal  vear  were  confined 
to  the  removal  of  channel  obstructions  by  hired  lal)or.  The  channel 
was  cleared  of  these  between  Suffolk  and  Town  Point,  41  logs  and  4 
overhanging  trees  having  been  removed. 

The  dredging  of  shoals  in  the  river  will  be  undertaken  eArly  in  the 
next  fiscal  year  under  a  contract  dated  June  19,  11H)3,  covenng  this 
work.  It  is  proposed  to  expend  the  available  funds  thereunder  and 
the  additional  amount  reconmiended  in  dredging. 

Money  statement, 

July  1,  1902,  balance  unexpended $9, 869. 94 

June  30,  1903,  amount  expended  during  fiscal  year 547. 06 

July  1,  1903,  balance  unexpended 9, 322.  S9 


Amount  (efltiraated)  required  for  completion  of  exiflting  project 1, 000. 00 

Amount  that  can  be  profitably  expended  in  fiwal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1 ,  1903 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 


March  3,  1873 $15,000     July  13,  1892 $10,000 

March  23,  1874 10,000     August  18, 1894 10,000 

March3,  1875 5,000  \  June  3, 1896 5,000 


March  14,  1876 6,000 

June  18, 1878 2,000 

August  11, 1888 10,000 

September  19,  1890 10,000 


March  3,  imm 5,000 

Total 87,000 


CONTRACT. 


With  Smith  &  Robinson,  of  New  York,  N.  Y.,  dated  June  19,  1903,  for  dredging. 
Price,  24}  cents  per  cubic  yar<l,  scow  measurement. 

This  contract  had  not  l)een  approved  by  the  Chief  of  Engineers,  United  Statee 
Army,  at  the  close  of  the  fiscal  year. 


COMMERCIAL  STATISTICS. 


The  following  statistics,  relative  to  the  commerce  of  the  Nansemond  River,  Vii^arinia, 
during  the  calendar  year  1902,  were  compiled  from  statement  of  parties  making 
shipments  over  this  stream. 


Articles. 


Lumber 

Merchandise 
Oysters 

Total . . 


Value. 


9329,480 

376,720 

15,000 


T^Jfie 
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Vessels. 


Class. 

Number. 

Average 
draft. 

Average 
tonnage. 

Sail 

Not 
known. 

FteL 
10 

400 

Ms. 

IMPROVEMENT  OF  PAGAN  RIVER,  VIRGINIA. 

No  operations  were  carried  on  during  the  fiscal  year.  The  available 
funds  and  the  additional  amount  recommended  will  be  expended  for 
removing  the  shoal  places  in  the  stream,  as  contemplated  under  the 
adopted  project. 

Mtmey  staternenL 

.July  1,  1902,  balance  unexpended $10,870.00 

June  30,  1903,  amount  expended  during  fiscal  year 6. 96 

July  1,  1903,  balance  unexpended 10,863.05 


18, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 18, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPBOPRIATIONS. 


June  14.  1880 $5,000 

March  3,  1 881 5, 000 

June  13,  1902 10,870 

Total 20,870 


COMMERCIAL  STATISTICS. 


The  following  statistics  represent  the  commerce  of  Pagan  River,  Virginia,  during 
the  calendar  year  1902: 


Articles. 


Merchandise  and  produce 

Peanuts 

Coal 

Total 


Amount. 


Tons. 
41.653 
32,461 
1,600 


75.614 


Value. 


$3,128,975 

2,581.844 

6.000 

5,711,819 


Vessels. 


Class. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steam r  ,  -  r  r  .  ,  ,  r  t  r  .            ,    .    „ ,  .   . 

2 

Fcft. 
61 

*liS^ 

\ 

\ 
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M  6. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

(a)    MAINTENANCE. 

The  progress  of  dredging  under  an  agreement  with  Mr.  C.  P.  E. 
Burgwvn,  at  Petersburg,  was  seriously  interfered  with  by  the  numer- 
ous freshets  which  occurred  during  the  fall  and  spring.  A  total  of 
4,201  cubic  yards,  place  nioasurcnient,  was  removea  by  dredging  to  a 
depth  of  12  feet  at  mean  high  water,  over  an  area  2,620  feet  by  2(>  feet, 
in  cutting  a  channel  through  shoals  jiLst  below  the  harbor  at  Petersburg. 

It  is  proposed  to  expend  the  available  funds  for  dredging  and  main- 
taining the  channel  depth,  and  the  amount  recommended  is  also  to  be 
applied  to  the  same  purpose. 

M(mey  statement. 

July  1,  1902,  balance  unexpt»nde(l a  $7, 510. 63 

June  30,  1903,  amount  exixmdeil  clurinj;^  fiscal  year 1, 516.  27 

July  1,  1903,  balance  unexpen(le<l 5, 994. 36 

July  1,  1903,  outBtanding  liabilities 1,069.31 

July  1,  1903,  balance  available 4,925.05 

Amount  (estimated )  required  for  completion  of  existing  project '48, 090. 00 

Amount  that  can  be  profitably  exi>ende<i  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpende<l  July  1,  1903: 

For  works  of  improvement I $20, 000. 00 

For  maintenance  of  improvement 10,  (XX).  00 

30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(J)   AT  PETERSBURG. 

This  section  of  the  improvement  relates  to  the  diversion  of  the 
river  into  an  artificial  channel.  No  actual  work  was  done  during  the 
fiscal  year,  as  the  land  required  in  ronnection  with  the  work  had  not 
been  acquired. 

The  available  balance  of  funds  for  this  work  will  be  expended  in 
carrying  on  the  work  according  to  plans,  if  the  contract  can  be  made 
to  do  it  within  the  amount  authorized. 

Money  statement, 

July  1,  1902,  balance  unexpended $25,000.00 

Amount  appropriated  by  Hundry  civil  act  approved  March  3,  1903 175, 000. 00 

200, 000. 00 
June  30,  1903,  amount  expended  during  fiscal  year 1, 511. 04 

July  1,  1903,  balance  unexpended 198, 488. 96 

July  1,  1903,  outstanding  liabilities 6. 00 

July  1,  1903,  balance  available 198,482.96 

« Balance  July  1,   1902,   given  in  report  for  1902,   included   $25,000   for  "At 
Petersburg.** 
*  Estimate  in  report  for  1902,  included  $175,000  for  **At  Petersburg." 
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APPROPRIATIONS. 


March  3,  1871 $50,000 

June  10,  1872 40,000 

March  3,  1873 30,000 

June23,  1874 30,000 

March3,  1875 30,000 

August  14,  1876 30,000 

June  18,  1878 30,000 

March3,  1879 20,000 

June  14,  1880 20,000 

March3,1881 20,000 

August2,  1882 35, 

July  5,  1884 25, 


AugUBt5,  1886 $18,750 

August  11,  1888 15,000 

September  19,  1890 15,000 

July  13,  1892 15,080 

August  18,  1894 5,000 

June3,  1896 5,000 

March  3,  1899 5,000 

June  13,  1902 32,500 

March  3, 1903 175,000 

Total 646,330 


COMMSRCIAL   STATISTICS. 


The  following  statistics,  relative  to  the  commerce  of  the  Appomattox  River, 
Virginia,  during  the  calendar  year  1902,  were  compiled  from  statements  furnished 
by  shippers. 


Articles. 

Amount. 

Value. 

Lumber 

Trms. 

33,394 

875 

6,732 

9.442 

S246,003 
10,?i9 

Grain 

Coal 

34,302 

Fertilizer 

93,420 

Railroad  ties 

1,246 

5,460 

45,000 

6,843 

Peanuts 

63,876 

Qeneral  merchandlHe 

453.986 

Total 

100,648 

909,168 

Vessels. 


ClasR. 

Number. 

Average 
draft. 

Average 
tonnage. 

steam 

. 

699 

1 
Feet.     ; 

7  1                 7.«4 

Bail 

168  1              8  j            100 

Bargeti 

151  1              9  I             350 

' 

Total 

1.018 

1 

M7. 


IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITY,  VIRGINIA. 

The  dredging  of  this  harbor  under  a  contract  was  commenced  June 
27,  1903,  and  at  the  close  of  the  fiscal  year  3,163  cubic  yards  of  mate- 
rial, scow  measurement,  had  been  removed  by  dredging  over  an  area 
753  feet  by  45  feet  to  a  depth  of  16  feet  at  mean  low  water,  widening 
the  entrance  channel  to  the  harbor. 

The  available  funds  and  the  amount  recommended  will  be  applied 
to  dredging  and  jetty  construction. 
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Money  statement, 

July  1,  1902,  balance  unexpended 120,292.74 

June  90,  190^,  amount  expended  during  fiacaX  year 544. 08 


July  1,  1903,  balance  unexpended  . 
July  1,  1903,  outstanding  liabilities 


19, 748. 86 
60.83 


July  1,  1903,  balance  available 19, 607. 83 

July  1,  1903,  amount  <x>vere<i  by  uncompleted  contracts 18, 000. 00 

Amount  (estimated )  required  for  completion  of  existing  project 67, 340. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 40, 000. 00 

Submitted  in  compliance  \\\ih  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

September  19,  1890 $25,000 

July  13,  1892 10,000 

March  3,  1899 20,000 

June  13,  1902 20,000 

Total 75,000 


CONTRACT. 


With  McLean  Ck)ntracting  Com  pan  v,  of  Baltimore,  Md.,  for  dredeing,  dated  May 
4,  1903,  approved  May  27,  1903;  wort  to  begin  on  or  before  July  20,  1903;  date  of 
expiration,  June  20,  1904.    Price,  32  cents  per  cubic  yard,  scow  measurement. 


COMMERCIAL  STATISTICS. 


The  following  statement  represents  the  commerce  of  the  harbor  at  Cape  Charles 
City,  Va.,  during  the  calendar  year  1902,  and  was  prepared  from  statements  supplied 
by  lines  and  individuals  handhng  the  freight: 


ArticleR. 


Merchandise  and  produce 


Amount      Value. 


7bn«. 
1.031,A98     fl0.315,9S0 


Vessels. 


Class. 


Steam 


Average 
tonna^. 


618 
1,676 
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M8. 

IMPROVEMENT  OF  WATERWAY  FROM  NORFOLK,  VIRGINIA,  TO  THE 

SOUNDS  OF  NORTH  CAROLINA. 

Work  was  carried  on  in  the  Deep  Creek  section  of  this  improvement, 
under  a  contract  for  dredging.  Three  dredees  worked  over  an  area 
7,500  feet  by  100  feet,  dredging  being  carriea  to  a  depth  of  10  f^et  at 
mean  low  water.  The  quantity  of  material  excavated  amounted  to 
37,319  cubic  yards,  place  measurement. 

The  available  funds  will  be  applied,  when  necessary,  to  dredging  or 
other  work  of  maintenance. 


Money  statement, 

July  1,  1902,  balance  unexpended $13,351.25 

June  30,  1903,  amount  expended  during  fiscal  year 9, 677. 71 

July  1,  1903,  balance  unexpended 3, 673. 54 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1903 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

March  3,  1899 $25,000 

Act  June  6,  1900 200,000 

Act  March  3,  1901 29,870 

Total 254,870 


CONTRACT. 


With  Sanford  &  Brooks  Company,  for  dredging,  dated  July  2, 1902,  approved  July 
21, 1902.  Date  of  commencement  of  work,  August  24,  1902;  date  ©f  expiration, 
October  25,  1902.     Price,  19  cents  per  cubic  yard,  scow  measurement. 


COMMERCIAL  STATISTICS. 


The  following  statistics  were  compiled  from  a  statement  furnished  by  the  Lake 
Drummond  Canal  and  Water  Company,  and  indicate  the  traffic  through  the  Dismal 
Swamp  Canal,  Virginia  and  North  Carolina,  during  the  calendar  year  1902: 


Articlei>i. 


Lumber feet  B.  M 

Shingles 

Laths 

Pine  piles linear  feet 

MillloM feetB.M 

Oak  piles linear  feet 

AshiogB 

Cypress  pil«« linear  feet 

wun  logs feetB.M 


Amount. 


104,081,311 

8,125,960 

1,468,900 

904,024 

1,041,112 

4,502 

5,000 

U,720 


Value. 


\ 


SI,  248, 975 
41,680 
14,683 
54,241 
10,411 
450 
2,800 
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Articles. 


Juniper  logs cords.. 

Gum  logs do 

Banisters 

Split  rails 

Poles , 


Amount.         Value. 


Phosphate tons. 

Coal do... 

Salt do. . . 

Com bunhels. 

Oil barrels. 

Cotton  : bales. 

Hay tons. 

Machinery do. . . 

Empty  cans 

Oatu bushels. 

I  ron tons . 

Bricks 

Shells bushels. 

Sand tons. 

Wood cords. 

Iron  pipe tons. 

Miscellaneous do. . . 


Total. 


11,796 

80 

2,000 

4,087 

0,425 

18,706 

2.717 

1,496 

86.476 

282 

174 

40 

46 

10,000 

1,280 

004 

462,000 

6.000 

8.600 

858 

299 

68,842 


866,975 

160 

120 

00 

12,860 

274,100 

10.868 

4,486 

48,288 

1.209 

5,666 

640 

9,200 

600 

640 

88,220 

2.772 

840 

875 

1,074 

19,485 

640,104 


2.602,161 


Vessels, 


Class. 


Steamers . . 

Barges 

Schooners . 

Yachts 

Lighters . . . 
Bafts 

Total 


Number. 


1,566 

867 

969 

88 

475 

61 


8.966 


Average 
draft. 


Feii. 


(«) 


8 
9 
7 
6 
5 


Average 
tonnage. 


61 

248 

67 

87 


a  12,507  linear  feet  pine  piles,  12.853  feet  B.  M.  of  mill  logs,  76  linear  feet  cypress  piles  each. 


M  9. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 

The  work  on  this  improvement  was  confined  to  the  removal  of 
sunken  logs  in  North  Landing  River,  Currituck  Sound,  and  North 
River.  This  work  was  performed  by  the  U.  S.  snagboat  Roanoke^ 
and  consisted  in  the  removal  of  543  logs,  3  snags,  4  overhanging  trees, 
and  7  stumps. 

The  available  funds  will  be  applied  to  dredging  at  North  River  bar 
and  the  removal  of  sunken  obstructions. 


Money  statement, 

July  1,  1902,  balance  unexpended $23,400.32 

June  30,  190i3,  amount  expended  during  fiscal  year 3, 287. 32 

July  1,  1903,  balance  unexpended 20,113.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1903 2,000.00 

[Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

For  Southern  Branch  Elizabeth  River,  Vii^i^nia: 

March  3,  1873 116,000 

June  23,  1874 10,000 

March  3,  1875 5,000 

August  14,  1876 5,000 

June  18,  1878 5,000 

$40,000.00 

Foi  North  Landing  River,  Virginia  and  North  Carolina: 

March  3,  1879 25,000 

June  14,  1880 15,000 

March  3,  1881 7,500 

August  2,  1882 8,000 

55,500.00 

For  Currituck  Sound,  Coinjock  Bay,  and  North  River  Bar,  North 

Carolina: 

June  18,  1878 20,000 

March  3,  1879 25,000 

June  14,  1880 25,000 

March  3,  1881 30,000 

AuguHt2,  1882 20,000 

July  5,  1884 ' 5,000 

August  5,  1886 10, 000 

August  11,  1888 7,500 

142,500.00 

For  inland  water  route,  etc. : 

September  19,  1890 10,000 

July  13,  1892 9,000 

August  18,  1894 10,000 

June  3,  1896 10, 000 

March  3,  1899 8,000 

June  13,  1902 23,400 

70,400.00 

Total 308,400.00 

Amount  received  from  sale  of  property  to  other  works 2, 1 69. 69 

Aggregate 310,569.69 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  inland  water  route  from 
Norfolk  Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina,  during  the  calendar 
year  1902  were  compiled  from  statements  furnished  by  the  Albemarle  and  Chesa- 
peake Canal  Company  and  shippers  along  the  route: 


Articles. 


Amount. 


Tons. 

Lumber,  Hhingles,  etc 170, 162 

Miscellaneous 28,900 

Total I    199,062 

i 

Vessels. 


Value. 


9910, 121 
744,724 


1.654,845 


Clafw. 


Sti^am 
Sail... 


Baivcs... 
Lighters. 


Total 


Number. 

2,084  1 

527  1 

[ 

714  1 

3,6») 


Average 
draft. 


Feet. 
3to9 
8  to  9 

8to9 


Average 
tonnage. 


\ 


■•\- 


57 
46 

109 
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M  lO. 

IMPROVEMENT  OF  KDENTON  BAY,  NORTH  CAROUNA. 

No  work  wan  done  during  the  fiscal  year  19(^3.  A  contract  for 
dredging  will  be  niade  early  in  the  next  fiscal  year,  which  will  cover 
the  expenditure  of  the  funds  available  for  this  work. 

Mimey  Hfatement. 

July  1,  1902,  balance  unexpended 16,140.63 

June  30,  190i3,  amount  expended  during  fiscal  year 297. 29 

July  1,  1903,  balance  unexpended 5, 843. 34 

July  1,  1903,  outstanding  habilitiee 46.30 

July  1,  1903,  balance  available 5,797.04 

APPROPRIATIONS. 

By  act  approved — 

June  18,  1878 $4,000.00 

March  3,  1879 1,000.00 

July  5, 1884 10,000.00 

August  5,  1886 2, 000. 00 

June  13,  1902 6,000.00 

Total 23,000.00 


(X)MMERCIAL  HTATIOTICR. 


The  following  statistics  relative  to  the  commerce  of  Edenton  Bay,  North  Carolina, 
during  the  calendar  year  1902,  were  compiled  from  statements  furnished  by  trans- 
portation lines  handling  the  freight: 


Articles. 

. ._ . 

Amount. 

1 

Ttni*. 
'     149  2iA 

Value. 

McrchAfidtw  An<t  prodYic^^ 

tl.  492. 400 

VeaseU, 

Clam. 

Number. 
Not  known . . . 

Average     A\ 
draft. 

Frd.     i 

6     No 

'crage  ton- 
nage. 

Steam 

t  known. 

M  zz. 


IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

The  snaff  boat  Roanoke  was  in  service  on  this  river  from  Septem- 
ber 29  to  November  30, 1902,  and  from  April  14  to  Maj^  27,  and  June  3 
to  19, 1908,  for  the  purpose  of  clearing  the  river  of  obstructions.    The 


APPENDIX  M REPORT  OF  CAPTAIN  WINBLOW. 


1087 


channel  obstructions  removed  consisted  of  20  snags,  5  logs,  and  3 
stumps.  The  overhead  obstructions  removed  were  111  overhanging 
trees,  which  were  cut  down  and  pieces  hauled  out  on  the  banks. 

At  Looking-Glass  bar  a  channel  50  feet  wide  for  290  feet,  and  25 
feet  wide  for  a  further  distance  of  240  feet,  was  dredged  to  a  depth  of 
6  feet  at  mean  low  water,  4,576  cubic  yards,  place  measurement,  being 
removed. 

Proposals  were  invited  for  the  construction  of  a  riprap  dam  near 
Weldon,  but  none  were  received. 

The  available  funds,  with  the  additional  appropriation  recommended, 
will  be  applied  to  that  work  and  the  removal  of  channel  obstructions. 

Money  atdtement. 

July  1,  1902,  balance  unexpended 110,605.77 

June  30,  1903,  amount  expended  during  fiscal  year 4, 014. 61 

July  1,  1903,  balance  unexpended 6, 591. 16 

July  1,  1903,  outstanding  liabilities 143.76 

July  1,  1903,  balance  available 6,447.41 

I  A  mount  (estimated )  required  for  completion  of  existing  project 41, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903 20, 000. 00 
Submitted  in  compliance  with  requirements  of  sun(U*y  civil  act  of  June  4, 
1897. 


APPBOPRIATIONS. 


March  3,  1871 $20,000 

June  10,  1872 10,000 

March3,  1873 10,000 

June  23,  1874 5, 000 

August  2,  1882 5, 000 

July  5,  1 884 3, 000 

August  6,  1886 20, 000 

August  11,  1888 40,000 

September  19,  1890 25,000 


July  13,  1892 $50,000 

August  18,  1894  ....: 30,000 

June  3,  1896 10, 000 


Total 228,000 

Amount  received   from  sale  of 
property  to  other  works 1 ,  338 


Aggregate 229,338 


COMMERCIAL  OTATIGmCB. 


The  following  statistics  show  the  commerce  of  the  Roanoke  River.  North  Carolina, 
during  the  calendar  year  1902,  and  were  compiled  from  statements  obtained  from  the 
shippers: 


Articles. 


Amount. 


Ton». 

Lumber !     59.000 

LoM 65,000 

Shinffles 9.500 

Mercnandlae  and  produce I     27,064 

Flah 3,000 


Total. 


168,664 


Value. 


$368,425.00 

118,000.00 

77,296.00 

270,640.00 

60,000.00 

894,861.00 
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Vfssels, 


Clan. 

Number,  a 

Avenge 
draft. 

Avenge 
tonnaiie. 

RtfMiin 

V 

8 
4 

12 

SaII 

100 

Banres 

800 

Ijiff  bteni ..,,..-. • 

&0 

a  Not  known. 

M  12. 

REMOVING   SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Wreck  of  raff  at  North  River  bar,  North  Carolina. — A  portion  of  a 
raft  was  abanaoned  in  North  River,  near  North  River  bar,  and  being  a 
menace  to  navigation,  it  was  reported  as  an  obstruction  to  navigation 
December  10,  1902,  and  the  removal  of  logs  which  had  broken  adrift 
from  the  main  raft  was  authorized  December  13, 1902,  at  a  cost  not  to 
exceed  $300.  The  work  of  removal  was  performed  by  the  U.  S.  snag 
boat  Hoanoke,  between  January  12  and  16,  1903,  at  a  cost  of  $200.38. 
The  logs  taken  out  were  from  16  to  30  feet  in  length,  and  were  placed 
ashore  near  Newbern  Landing.     The  number  was  120. 

Wreck  o/ Marion  A.  Greene. — ^This  wreck  was  that  of  a  small  schoon- 
er which  sank  during  a  storm  in  Albemarle  Sound,  a(K>ut  4,500  feet 
south  by  east  from  Wade  Point  light.  The  wreck  was  in  about  12 
feet  of  water  and  in  the  path  of  vessels  bound  in  and  out  of  the  Pas- 
quotank River.  Its  removal  was  authorized  December  15,  1902,  and 
the  sum  of  $150  was  provided  to  pay  the  attendant  expenses.  The 
U.  S.  snag  boat  Roam^  broke  up  the  wreck  between  January  5  and 
10,  1903,  at  a  cost  of  $128.49.  The  wreckage  which  was  raised  was 
placed  on  shore  near  Wade  Point.  Nothing  of  any  salable  value  was 
recovered  from  the  wreck. 

Wreck  of  raft  in  Pasquotank  River^  North  Carolina. — Several  cribs 
of  a  raft  were  adrift  in  the  Pasquotank  River,  near  Shipvard  Landing, 
and  being  an  obstruction  to  navigation,  the  removal  of  the  logs  thereof 
was  authorized  Januaty  9,  1903,  at  a  cost  of  $150.  The  IT.  S.  snag 
boat  Roanoke  removed  the  obstructions  between  May  28  and  June  3, 
1903,  at  a  cost  of  $100.  The  number  of  logs  removed  was  161,  which 
were  put  ashore  on  the  banks. 

Wreck  of  Willie  Lee  Hall. — ^The  wreck  of  a  schooner  of  this  name 
sank  at  a  wharf  at  Newport  News,  and  afterwards  drifted  to  a  position 
off  Newport  News  Point.  Its  removal  was  authorized  April  17, 1903, 
and  $400  was  provided  April  19,  1903,  for  doing  the  work.  An  offer 
to  remove  the  wreck  for  $98  was  made  by  a  local  contractor,  and  was 
accepted.  An  attempt  was  made  during  the  month  of  June  to  destroy 
the  wreck  by  blasting,  which  resulted  in  blowing  away  of  all  but  a 
portion  of  the  hull,  which  extends  about  5  feet  above  the  level  of  the 
surrounding  bottom.  The  contractor  proposes  to  complete  the  work 
as  soon  as  the  weather  conditions  are  favorable. 
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M  13. 

ESTABLISHMENT  OF  HARBOR  LINES  ON  SMITH  CREEK,  NORFOLK 
HARBOR,  VIRGINIA,  AND  MODIFICATION  OF  PIERHEAD  LINE  ON 
ELIZABETH  RIVER,  NORFOLK  HARBOR,  AT  THE  ATLANTIC  CITY 
BRIDGE,  AT  MOUTH  OF  SMITH  CREEK. 

Norfolk,  Nk.,  April  22, 1902. 

Dear  Sir:  A  wharf  is  being  built  encroaching  upon  the  navigable 
channel  in  Smith  Creek,  a  tributary  of  the  Elizabeth  River. 

I  would  respectfully  ask  that  you  cause  an  investigation  to  be  made 
and  if  deemed  advisable  to  have  harbor  lines  established  in  the  said  creek. 
There  have  been  lines  in  this  creek  which  were  approved  by  the  Secre- 
tarv  of  War,  as  you  will  see  b^  a  copy  of  the  order  ^  which  I  inclose. 
I  also  inclose  a  copy  of  a  permit "  from  the  president  of  the  board  of 
harbor  commissioners,  which  permit  was  granted  me  over  twenty 
years  ago.  I  understand  that  no  authority  has  been  obtained,  as 
required  by  United  States  law,  for  the  erection  of  the  structure  now 
under  way  in  the  said  creek. 
y^vy  respectfully, 

William  T.  Core. 

The  Secretary  of  War. 

[Second  Indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  25, 1902. 

Respectfully  referred  to  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
for  report. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Fifth  indonement] 

Engineer  Office,  U.  S.  Army, 

Norfolk,   Va.,  June  11,  1902. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Arm^. 

A  public  hearing  in  the  within  matter  was  given  by  me  on  4th  instant, 
at  which  representatives  of  the  owners  of  all  property  on  the  Atlantic 
City  side  of  Smith  Creek,  Virginia,  were  present,  together  with  the 
president  and  engineer  of  the  local  board  oi  harbor  commissioners. 

The  lines  delineated  on  the  tracing  submitted  in  a  separate  package 
were  unanimously  agreed  upon,  and,  as  they  will  confine  structures  on 
the  creek  to  such  limits  as  to  leave  sufficient  area  for  the  navigation 
interests,  I  respectfully  recommend  their  adoption. 

James  B.  Quinn, 
Major,  Corps  of  Engineers. 

a  Not  printed. 
eng  1903 69 
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[Tenth  indoraemcnt.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  16,  J90e. 
Respectfully  returned  to  the  Secretary  of  War. 
Request  having  been  made  for  the  establishment  of  harlx)r  lines  on 
Smith  Creiek,  Norfolk  Harljor,  Virginia,  and  it  l)eing  the  opinion  that 
such  lines  should  be  established,  the  matter  has  licen  taken  under  con- 
sidemtion.     The  lines  selected  are  delineated  on  the  ai*companying 
tracing*  and  appear  to  be  satisfactory  to  all  lo<^al  interests. 

It  is  recommended  that  these  lines  be  approved,  and  that  the  Secre- 
tary place  his  approval  upon  the  tracing,  which  has  been  prepared  for 
his  signature.  This  action  involves  a  slight  modification  of  pier  lines 
heretofore  approved  for  Norfolk  Harbor,  and  is  deemed  desirable  in 
order  that  the  lines  for  the  two  localities  may  be  properly  joined. 

A.  Mackenzie, 
Acting  Chief  of  iLfUfiiiters. 

[Eleventh  indoraement.] 

War  Department,  July  Si?,  1902. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  C.  Soofield, 

Ch!<if  Chrk. 


«  Not  priuted. 


APPENDIX  N. 


IMPROVEMENT  OF  CERTAIN   RIVERS   AND   HARBORS   IN   NORTH 

CAROLINA. 


REPORT  OF  CAPT.  E,  EVELETH  WINSLOW,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
190S,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVBMBNT8. 


1.  Scuppemone  River,  North  Carolina. 

2.  Ocracoke  Inlet,  North  Carolina. 

3.  Fishing  Creek,  North  Carolina. 

4.  Pamlico  and  Tar  rivers.  North  Caro- 

lina. 

5.  Contentnia  Creek,  North  Carolina. 

6.  Neuse  and  Trent  rivers,  North  Caro- 

lina. 

7.  Inland  Waterway,  l)etween  Newbem 

and  Beaufort^  North  Carolina. 

8.  Harbor  at  Beaufort,  North  Carolina. 


9.  Inland  Waterway,  between  Beaufort 
Harbor  and  New  River,  North  Caro- 
lina. 

10.  New  River,  North  Carolina. 

11.  Northeast   (Cape  Fear)  and    Black 

rivers,  and  C&ipe  Fear  River  above 
Wilmington,  North  Carolina. 

12.  Cape  Fear  River,  North  Carolina,  at 

and  below  Wilmington. 

13.  Town  Creek,  North  Carolina. 


HARBOR   LINES. 


4.  Trent  River  at  Newbem,  North  Carolina. 


United  States  Engineeb  Office, 

WUmmfftoriy  N.  C,  Jvly  20,  1903. 

General:  I  have  the  honor  to  inclose  herewith  ♦  ♦  ♦  my  annual 
report  on  river  and  harbor  works  in  the  Wilmington,  N.  C,  district 
for  the  fiscal  year  1903.     ♦    ♦    ♦ 

Very  respectfully,  E.  Eveleth  Winslow, 

Captain^  Corps  of  EngvneerB. 
Bri^.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeers,  U.  S,  A, 


N  I. 

IMPROVEMENT  OF  8CUPPERN0NG  RIVER,  NORTH  CAROLINA. 

ReferefK^s. — Annual  Report  for  1901,  page  1543,  and  House  Docu- 
ment No.  131,  Fifty-sixth  Congress,  second  session. 
The  work  of  the  past  year  has  been  the  removal  \s^  \3m\fe.di  ^\aXftJ^ 
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dredge  of  32,751  cubic  yards  of  material  from  a  cutting  across  bar  at 
mouth  of  river  3,350  feet  long,  90  feet  wide,  and  9  feet  deep  at  mean 
low  water. 

Additional  appropriations  of  $4,000  to  complete  the  dredging  proj- 
ect are  recommended,  and  it  is  estimated  that  $2,000  annually  will  be 
required  to  maintain  the  improvement. 

Matunf  statement, 

July  1,  1902,  }>alance  unexpended $10, 000. 00 

June  «iO,  1903,  amount  expended  during  fiscal  year 6, 991. 90 

July  1 ,  1903,  balance  unexpended 3, 008. 10 

July  1,  1903,  outstanding  liabilities 1,065.66 

July  1,  19a3,  ])alance  available 1,942.44 


'Amount  (estimated )  required  for  completion  of  existing  project 4, 000. 00 

Amount  that  can  be  profitably  expended  in  fisc*al  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexiH»ndo<i  July  1,  1903: 

For  works  of  improvement $4, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP   APPROPRIATIOV8. 

Prior  to  1887 $10,000 

June  13,  1902 10,000 


Total  appropriated 20,000 


COMMERCIAL    HTATIHTIC8    OF    SCUFPERNONG     RIVER,    NORTH    CAROLINA,    DURING    THE 

CALENDAR  YEAR   ENDING   DECEMBER   31,  1902. 


Claw  of  KoodH. 


Cotton 

Ck)tton  seed 

Qrainfl 

PotatoeH  ... 
Vegetables. 

Cattle 

Hogs 

Poultry 

timber 


Quantity. 


Tons. 

556 

512 

1 

463 

27 

38 

67 

36 

104 

2,500 


Clam  of  goodH. 


Lumber 

Shinglefl 

Fcrtllizen 

Qeneral  merehandlHe 

Peanuts 

Sheep  

Juniper  logs 

Total 


Quantity. 


Tbiu. 

11.680 

1,055 

967 

4,826 

96 

13 

11.400 


84.808 


No  report  last  year.     Number  of  passengers,  3,543. 
Statement  of  vessels  navigating  Scuppemong  River ^  North  Carolina,  during  the  calendar 


ymr  eiming  December  Sly  J90€. 

1 
Class  of  vessels.                                              '  Number. 

Aggregate 
net  ton- 
nage. 

Draft 

fltcamen 

12 
2 
3 

365 
100 
GOO 

fbet. 
4toS 

RrhnoiierH 

4 

HiinroH                        r    ---- 

7 
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N  2. 

IMPROVEMENT  OF  OCRACOKE  INLET,  NORTH  CAROLINA. 

No  work  of  improvement  has  been  done  during  the  year.  A  survey 
was  made  to  ascertain  the  existing  conditions. 

It  is  proposed  to  reserve  the  available  balance  for  examinations,  to 
be  made  from  time  to  time,  in  order  to  keep  a  complete  record  of  the 
natural  changes  for  use  wlienever  its  improvement  is  resumed. 

No  reconunendation  for  further  appropriations  is  made. 

Money  statem-eiit, 

July  1,  1902,  balance  unexpended $8,473.53 

Received  from  sales  during  fiscal  year .15 

July  1,  1903,  balance  unexpended 8,473.68 

July  1,  1903,  outstanding habiUties 327.94 

July  1,  1903,  balance  available 8,145.74 


APPROPRIATED. 

March  20,  1826,  to  March  3,  1837 1133,760.00 

September  19,  1890 90.000.00 

July  13,  1892 15,000.00 

238, 750. 00 
Less  amount  carried  to  surplus  fund 17.60 

238, 732. 40 
Sales - .15 

238, 732. 55 

N3. 
IMPROVEMENT  OF  FISHING  CREEK.  NORTH  CAROLINA. 

References.— AnrnxaX  Reports  for  1890,  page  1170;  1893,  page  1377; 
1900,  page  1796. 

The  work  of  the  past  year  was  confined  to  maintenance,  carried  on 
between  March  4  and  May  7,  extending  over  that  portion  of  the  stream 
lying  between  Beach  Swamp  and  its  mouth;  127  large  snags,  55  stumps, 
11  logs,  and  120  trees  were  removed  from  the  channel,  and  202  trees 
were  felled  and  hauled  back,  and  10  trees  were  trimmea. 

The  proposed  ^.pplication  of  the  available  balance  is  to  maintain  the 
natural  channel  as  far  up  as  Beach  Swamp,  and  additional  appropria- 
tions of  $500  annually  are  recommended  for  this  purpose. 
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2l(mey  tftaU'iHcnt. 

July  1,  1902,  balance  unexpeD<le<l $2,034.50 

June  30,  MK)3,  amount  exi)ende<l  during  litn-al  year 1, 488. 22 

July  1,  19a3,  iMilance  unexjiendeil 540.28 

July  1,  lOaS,  outetanding  habilitiea 23.40 

July  1,  1903,  l>alanee  available 522.88 

'Amount  that  can  be  profitably  expende<l  in  finoal  ^-ear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  aildition  to  the  lialance 
unexpended  July  1,  1903 500.00 

Su})mitted  in  compliance  with  retpiirementt)  of  Hundrv  civil  act  of  Jime 
4,  1897,  and  section  7  of  the  river  and  harlxir  ai't  of^l899. 

AIM»ROPRIATKI>. 

September  19,  1890 110,000 

July  13,  1892 5,000 

March  3,  1899 7.750 

June  13,  1902 2,000 

Total 24,750 


COMMERC'IAL  RTATIHTIl^   FOR  THB  CALKSDAK   YKAK   ENDING    DBTKMBKR  31,  1902. 


(^lam  uf  {((XkIm. 


Cotton 

Cotton  seed 

Cotton-Meed  meal 
Cottfm-need  liulln 
Timber 


Quantity. 


Clan  of  goods. 


Tuun.     , 

25  i   Fertllixen . 
400   !  Pe&niitJi ... 
l.'iO   ' 
50   .  Total 

3,.'l00     ;| 


Quantity. 


TbfM. 
200 
60 


4,875 


(rain  over  la>*t  year,  1,680  ton«. 

Stttttttient  of  vesHeU  luwlgatintj  Fishing  Oreekf  Xorth  (brollna,  during  the  caletidar  year 

ending  December  .f /,  190ii, 


Clans  of  veKoel. 

Number. 

Aggregate 

net 
tonnage. 

Draft. 

Steamer 

1 

40 

1  frwt  to  8  incheM. 

N  4. 

IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVER,  NORTH  CAROLINA. 
lOnc  river  called  Pamlico  below  and  Tar  above  Washington,  N.  C] 

Ri'fe7*en4^es. — History  and  maps:  Annual  Reports,  1890,  page  1114; 
1891,  page  1347;  1896,  pages  161  and  1101. 
Examinations  and  survej'^s:  Annual  Reports,  1873,  page  355;  1879, 
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page  700  (also  H.  Doc.  No.  68,  45th  Cong.,  3d  sess.);  1891,  page  1429 
(also  H.  Doc.  No.  289,  51st  Cong.,  2d  sess.);  1895,  page  1365  (also  H. 
Doc.  No.  62,  53d  Cong.,  3d  sess.);  1897,  page  1425  (also  H.  Doc.  No. 
5,  55th  Cong.,  1st  sess.). 

The  work  of  the  past  year  has  been  the  removal  by  United  States 
dredge  of  2,168  cubic  yards  of  material  from  a  channel  425  feet  long, 
60  feet  wide,  and  9  feet  deep  at  mean  low  water  across  a  shoal  imme- 
diately above  draw  to  wagon  bridge  at  Washington. 

Snagging  operations  were  also  carried  on  by  United  States  plant 
between  the  second  and  fiftv-seventh  mileposts  above  Washington,  in 
which  part  of  the  river  161  large  snags,  44  stamps,  135  lo^,  81  trees, 
99  old  piles,  and  6f  cords  of  small  snags  were  taken  from  fihe  channel, 
and  149  trees  and  4f  cords  of  brush  were  cut  and  hauled  back,  and  2 
trees  were  trimmed  on  the  banks. 

The  proposed  application  of  the  available  balance  is  to  complete  the 
channel  below  Washington  to  the  project  depth  and  to  maintain  the 
natural  channel  above  Washington. 

Additional  appropriations  or  $6,000  annually  are  recommended  for 
the  purpose  of  maintenance. 


Money  statement. 

July  1,  1902,  balance  unexpended $36,585.04 

Received  from  sales  during  fiscal  year 49. 55 

35, 634. 59 
June  30,  1903,  amount  expended  during  fiscal  year 4,947.13 

July  1,  1903,  balance  unexpended 30,687.46 

July  1,  1903,  outstanding  liabilities 598.31 

July  1,  1903,  balance  available 30,089.15 


Amount  that  can  be  profitably  expended  in  fis(«l  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1903 6,000.00 

Submitted  in  comi>liance  with  requirements  of  sundnr  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


AFPROPRIATKD. 


Date. 

Amount. 

I 
Aggregate. 

Date. 

Amount. 

Aggregate. 

July  4, 1836,  to  July  7, 1838. 

$10,000.00 

1 
$10,000.00  1 

August  11. 1888 

$10,000.00 
10,000.00 
10,000.00 
10,000.00 
5,000.00 
15,000.00 
35,600.00 
49.65 

$68  000  00 

^ptembei  19, 1890 

July  13.1»92 

7b, 000. 00 

88,000.00 

96,000.00 

106,000.00 

118,000.00 

153.500.00 

Auirust  14. 1876 

16,000.00 
6.000.00 
9,000.00 
8.000.00 

10,000.00 
5,000.00 
5,000.00 

15,000.00 

21,000.00 

30,000.00 

38,000.00 

48,000.00  i 

53,000.00  1 

58,000.00 

May  3. 1879 

August  18.  ltJ94 

June  14. 1880 

June8,1896 

March  8, 1899 

March  3. 1881 

Aufru8t2. 1882 

June  18. 1902 

J  ul  y  6. 1884 

Sales 

153,549.66 

Aujnut  5. 188C 
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COMMKBCIAL  HTATI8TICH  FOR  THK  YEAR   ENDING   DECEMBER  31,  1902. 


ClOM  of  goodH. 


Cotton 

Cotton  need 

Cotton-Hced  oil... 
Cotton-seed  meal 

Cotton  hulls 

Tobacco,  leaf 

Rice,  rough 

Gmins 

Hay  

PotAtOffS 

Vegetables 

Cattle 

Hoixcs 

Hogs 

Poultry 

fiST::::;:::::::: 

Oysters 

Molasses 

Piles 

Rosin 


Quantity. 


7>»iw. 
10. 9M 
r2.K(M 
8,4K1 

700 

44  I 
26,160  , 
2,0lir>  , 
13,281  I 
87U 
700 
217 
21 
fiO  ' 
1.088 
1.772 
1C,406 

m 

12 

11 


Class  of  goods. 


Turpentine,  crude 

Wood 

Timber 

Lumber 

Shingles 

Pcrtilizerf. 

Machinery 

General  merchandiM* 

Rafting  gear 

Truck  

Coal  and  minerals 

Railroad  iron 

Tar 

Lime 

Peanuts 

Oysters,  canned 

Truck  barrels 

Shells 


Total 


Quantity. 


Tbiu. 

20 

10,3S8 

SSl.fiOO 

297,920 

4,907 

28,369 

113 

57.935 

1,644 

100 

4,0fi0 

67S 

GO 

200 

4R2 

2S0 

135 

S,2S0 


882,0151 


Tx>8H  Himio  Itwt  year,  1(X^,29(J  tonw.     Number  of  i»aaHoii^rH,  21,795. 

StfUeitient  of  vessels  rumgating  Pamlico  and  Tar  rivers^  Xorih  Carolimt^  during  the  caJUndca 

year  ending  Decemlter  SI,  1902, 


Clans  of  vesHcls. 


Steamers 

Sloops  and  schooners 
Barges 


Aggregate 
net  ton- 
nage. 


Draft. 


FeeL 
2ito9 
2   U>8 
5   to9 


N5. 


IMPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 

^(g/b'^w-c^^.—Anniial  Reports  1899,  page  1118;  1896,  page  1103;  1881, 
page  1009  (also  H.  Doc.  No.  85,  46th  Cong.,  3d  sess.). 

The  work  of  the  past  year  was  exclusively  maintenance,  carried  on 
under  an  allotment  from  the  appropriation  for  emergencies  in  river 
and  harbor  works,  between  the  mouth  of  the  creek  and  Snowhill;  47 
large  snags,  15  stumps,  26  logs,  and  38  trees  were  removed  from  the 
channel,  and  48  trees  were  fellea  and  hauled  back  from  the  banks. 

With  the  small  available  balance  it  is  proposed  to  maintain  the 
improvement  as  far  as  practicable. 

Appropriations  of  $2,000  annually  arc  recommended  for  maintenance 
of  this  stream. 
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Money  atatefment. 


July  1,  1902,  balance  unexpended 
Allotted  during  fiscal  year 


$38.17 
500.00 


June  30,  1903,  amount  expended  during  fiscal  year 

July  1,  1903,  balance  unexpended 

July  1,  1903,  balance  available 


538.17 
251.62 


286.55 


268.55 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1905,  for  maintenance  and  improvement,  in  addition  to  the  balance 
unexpended  July  1,1903 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Date. 

Amount. 

Aggregate. 

1 

Date. 

Amount. 

Aggregate. 

March  8. 1881 

$10,000 

10,000 

5,U00 

15,000 

5,000 

7,000 

$10,000 
20,000 
25,000 
40,000 
45,000 
52,000 

July  13, 1892 

17,000 

10.000 

2,000 

500 

$59,000 
69,000 
71,000 

Auini8t2. 1882 

August  18. 1894 

July  6. 1884 

March  8. 1899 

Auffust  5, 1886 

Allotted  from  emergency 
appropriation 

Auinwt  11. 1888 

71,600 

September  19. 1890 

COMMERCIAL  STATISTICS   FOR  THB   YEAR  ENDING   DECEMBER  31,  1902. 


ClaflB  of  goods. 

Quantity. 

1 

Clam  of  goods. 

Quantity. 

Cotton 

Tom. 

802 

120 

60 

4,600 

5,800 

General  merchandiiie 

Tom. 
100 

Cotton  seed 

Tar 

10 

Hay 

Total 

Timber 

10,892 

V^^rtillzAN 

Loss  since  year  1900,  3,493  tons. 


Statement  of  vessels  navigating  Contenlnia  Creeh,  North  Carolina,  during  the  calendar  year 

ending  December  SI,  190^, 


Claas  of  vemels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamem 

4 

228 

fleet, 
2to4 

N6. 

IMPROVEMENT  OF  NEU8E  AND  TRENT  RIVERS,  NORTH  CAROLINA. 

(a)   NEU8E  RIVER. 

Beferencea.—AnnuAl  Eeports,  1879,  jpage  708  (H.  Doc.  No.  C8,  45th 
Cong.,  3d  sess.);  1891,  page  1126,  and  1897,  page  1427  (H.  Doc.  No. 
317,  64th  Cong.,  2d  sess.). 

The  work  oi  the  year  consisted  of  snagging  between  Newben\^wd. 
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the  3d-iiiile  ]:K)st,  in  which  portion  of  the  river  3C  large  snags,  3  stumps. 
40  logs,  19  trees,  and  3  cords  of  sniall  snags  and  brush  were  removea 
from  the  channel  and  20  trees  were  felled  and  hauled  back  from  the 
banks;  and  of  dredging  through  shoal  at  head  of  Ransoms  eliannel^  a 
short  distance  below  wagon  Bridge  at  Ncwbern,  from  which  6,670 
cubic  yards  were  remove  from  830  feet  of  cutting  50  feet  wide  to  a 
depth  of  8  feet  at  dead  low  water. 

With  the  available  balance  it  is  proposed  to  maintain  the  present 
channel  as  far  as  Goldsboro  and  to  dreuge  as  much  as  possible  of  the 
channel  at  and  below  Newl)ern,  in  accordance  with  the  project  sub- 
mitted in  the  report  on  examinations  and  surveys,  published  in  the 
Annual  Report  for  1897,  page  142?,  and  also  in  Hous<»  Executive  Docu- 
ment No.  317,  Fifty-fourth  Congress,  second  session. 

Additional  appropriations  are  recommended  of  I|$14,<hk)  to  complete 
the  dredging  project  at  and  below  Newbern  and  of  $6,000  annually  to 
maintain  the  present  channel  above  Newbern. 


Mcnxey  Htatemeixt. 

July  1,  1902,  balance  unexpended $13,535.16 

Receiveil  from  sales  during  fiscal  year 48. 90 

13, 584. 06 
June  30,  1903,  amount  expended  during  fiHcal  year 6, 750. 46 

July  1,  1903,  balance  unexpended 6,833.60 

July  1,  1903,  outstanding  liabilities 119.84 

July  1,1903,  balance  available 6,713.76 


Amount  (estimated)  required  for  completion  of  existing  project 91, 500. 00 

Amount  that  can  be  profitably  expenaed  in  fit*cal  year  ending  June  :50, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $14, 000. 00 

For  maintenance  of  improvement 6, 000. 00 


Submitted  in  compliance  with  requirenientf«  of  Hundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


20,000.00 


APPROPRIATIONa 


Date. 

Amount. 

Aisyregate. 

1                                                 1 

Date.                     Ain(»unt. 

1 

^VKgrt-pate. 
•Of:?  vm  rwi 

June  18.  IWR 

S40.000.00 
45,000.00 
46,000.00 
30,000.00 
30,000.00 
20,000.00 
22,600.00 
16,000.00 

140.000.00 
85,000.00 
130,000.00 
160,000.00 
190,000.00 
210.000.00 
232,500.00 
247,500.00 

1 

September  30, 1890 

July  13. 1892 

t20  000  00 

March  3. 1879 

^K  mm  nn  i    •>«•>  fum  i}i\ 

June  14. 1880 

August  18. 18S»4 7,000.00  1    289.500.00 

'  June  3. 1896                               "7  nnn  t^a  '     x^t  ?*m\  v*\ 

March  3. 1881 

Auinift  2, 1882 

March  3,  1899 

10,000.00 

« 13, 500. 00 

48.90 

306,500.00 
320.000.00 
320.048.90 

July  6,1884 

June  13. 1902 

AugUKt  6,  1886 

Sales 

Aufnut  11, 1888 

a  Allotted  from  appropriation  of  120,000  for  Neuse  and  Trent  riyera,  North  Caroliim. 
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CX)MMERCIAL   STATISTICS   FOR   YEAR   ENDING   DECEMBER  31,  1902. 


ClaRH  of  goods. 


Cotton , 

C!otton  seed 

Cotton-setMl  oil.., 
Cotton-seed  iiieul 

Tobacco,  leaf 

Rice,  rough , 

Grains , 

Hay 

Potatoes 

Vegetables , 

Cattle 

Horses 

Hogs 

Poultr>' 


Quantity. 


Class  of  goodH. 


Trms. 

5,535 

3, 182 

74 

1,090 

2,525 

?2 

10,«62 

1,731 

4,362 

3,226 

6 

100 

11 

5 

95 

1,722 


Quantity. 


l| 


Oysters 

Clams ' 

Rodn I 

Turpentine,  crude 1 

Turpentine,  spirits i 

Wood I 

Timber 141,738 

Lumber '     217,037 


Tons. 
2,000 
3,000 
4,071 
2,000 
2,000 
2,025 


Shingles 

Fertilizers 

Machinery 

General  merchandise. 
Coal  and*  minerals 


422 
19,620 

1,010 
25,874 

1,596 


Total I      456,994 


Clain  over  last  year,  183,446  tons.     Transportation  lines  established,  during  the 
year,  1.     Number  of  passengers,  18,117. 

Statement  of  vessels  ruwigating  the  Neuse  River ^  North  Carolina,  during  the  calendar  year 

ending  December  30,  J90^. 


('la.*».s  v.(  vo8J<<-l. 


Steamers 

Schooners,  sloops,  etc 
Barges 


Number. 


28 

138 

36 


Aggregate 
net  ton- 
nage. 


2,143 
6,566 
9,900 


Draft. 


Ftet. 
2to8 
2to8 
6to8 


(J)  TRENT   RIVER. 

References, — Annual  reports,  1879,  page  711  (also  H.  Doc.  No.  68, 
45th  Conff.,  3d  sess.);  1900,  pages  2G3  and  1802,  and  1901,  page  1545 
(also  H.  Doc.  No.  121,  56th  Cong.,  2d  sess.). 

The  work  of  the  past  year  was  exclusively  maintenance,  confined  to 
that  portion  of  the  stream  between  the  junction  with  the  Neuse  River 
(at  Newbern)  and  Trenton,  a  distance  of  38J^  miles,  from  which  19 
large  snags,  1  stump,  142  logs,  10  trees,  and  three-fourths  cord  small 
snags  were  removed  from  the  channel,  and  17  trees  were  felled  and 
hauled  back  from  the  banks. 

With  the  available  balance  it  is  proposed  to  maintain  the  channel 
between  Newbern  and  Trenton,  and  to  do  as  much  as  possible  of  the 
dredging  at  Newbern  in  accordance  with  the  report  on  examination 
and  survey  published  in  the  annual  report  for  1901,  page  1545,  and 
also  in  House  Executive  Document  No.  121,  Fifty -sixth  Congress, 
second  session. 

Additional  appropriations  are  recommended  of  $19,000  for  com- 
pleting the  dreaging  project,  and  for  $2,500  for  annual  maintenance 
of  channel  to  Trenton. 
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Minufy  utaieriumt. 


Amonnt  (estimated)  required  for  completion  of  existing  project 19,  UUO.OU 

Amount  that  am  be  profitably  expended  in  fiscal  year  eixling  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  ],  1903: 

For  works  o(  improvement 118, 000. 00 

For  mKinl«nante  of  improvement ..... 2,  MO. 00 

Zl.SOO.OO 

Submitted  in  compliance  with  requirements  of  sundry  dvil  atrt  of  June 
4,  1S97,  and  section  7  of  the  river  and  harbor  act  of  1899. 


n.«. 

A«....m, 

Awn-dili'. 

.V^.un. 

AggntMa. 

Hi 

io.(i».(n 

10,000.00 
S  Mil.  00 

G;ooa.oo 

r,ooo.oo 
i?o(u.a> 

M,  000, 00 
SX.(UD.0O 

U,  000. 00 

u,  .100. 00 

60,500.00 

(.\0)».[» 

as 

lidOO.OO 

ffSSS 

Qi  KU.OUO  appruptlalcd  lur 


h  Canilliu. 
31,  1903. 


i-lmmot  luiiu. 

Tor... 

Ckm<>lp»d& 

■toot. 

Cotton 

"s 

2,60t 
IT 

li 

Tob««i,le«f 

Rice,  rough 

Total 

Oynter-      

Number  of  pasM^ngerH,  1 


n«w..ifv«««i. 

NuiDbor. 

w^ 

DntL 

s 

'S 

JM. 
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N  7. 

IMPROVEMENT  OF  WATERWAY  BETWEEN  NEW  BERN  AND  BEAU- 
FORT, NORTH  CAROUNA. 

References, — Annual  Reports,  1884,  page  1065;  1890,  page  1130; 
1896,  page  1116. 

No  work  of  improvement  was  done  during  the  year. 

The  work  on  tnis  waterway  has  been  suspended  for  several  years 
pending  the  cession  or  sale  to  the  Government  of  the  private  canal 
included  therein. 

The  survey  of  June,  1901,  indicated  a  number  of  shoals  and  the 
necessity  for  considerable  work,  in  order  to  obtain  project  depth  and 
width,  which  work  would  be  useless  unless  the  canal  company  made  a 
corresponding  increase  in  the  canal  itself. 

No  present  application  of  available  balance  is  contemplated,  and  no 
additional  appropriation  is  at  present  recommended. 

Money  statement, 

July  1,  1902,  balance  unexpended $6,303.67 

J  une  30,  1903,  amount  expended  during  fiscal  year 3. 67 

July  1,  1903,  balance  unexpended 6,300.00 

Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 


APPROPRIATED. 


Date. 


AU|ni8t2,  1882.. 
August  6,  1886. . 
August  11, 1888. 


Aggregate. 


$10,000 
20,000 
85.000 


COMMERCIAL  PTATISTICR   FOR  THE  YEAR   ENDING   DECEMBER  31,  1902. 


CIms  of  goods. 


Timber 

Lumber 

Fertilizers 

General  merchandise 


Total 


Quantity. 


81,600 

28,000 

714 

6,700 


66,974 


Gain  over  1900  of  31,195  tons. 

Statement  of  vessels  navigating  the  inland  waterway  between  Newbem  and  Beaufort^  N,  C, 

during  the  calendar  year  ending  December  Sly  190i. 


Class  of  vessel. 


Number. 


Steamers 

Schooners,  sloops,  etc 


5 
33 


Aggregate 
net  ton- 
nage. 


177 
896 


Draft. 


FeeL 
8to7 
2  to  4 
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N  8. 
IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

liiferefiOJi.— Annual  ReportH,  1806,  page  1115;  190(»,  pages  271  and 
1806. 

The  work  of  the  past  year  lias  been  as  follows: 

At  Fort  Macon,  11^6  linear  feet  of  sand  fences  were  built  new,  10,788 
feet  were  built  higher,  1,783  feet  were  repaired,  and  12,708  feet  were 
filled  under. 

At  Shackelford  Point,  576  feet  were  built  new,  8,104  feet  were  built 
higher,  240  feet  repaired,  and  5,378  feet  filled  under. 

Bernuida  grass  was  planted  at  both  places  to  hold  the  sand  accumu- 
lated by  the  fences  ana  to  prevent  its  drifting  away. 

It  is  proposed  to  apply  tne  available  Imlance  to  maintaining  the  sand 
fences  at  Fort  Macon  and  Sliackelford  Point,  and  to  restoring  the 
project  depth  across  Bulkhead  shoal. 

An  additional  appropriation  of  $3,000  annually  is  recommended  for 
the  maintenance  of  this  improvement. 

Money  Hfat^'tnent. 

July  1,  1902,  balance  unexpendcHl $3,025.26 

Received  from  sales  during  fiscal  year 350. 00 

3, 375. 28 
June  30,  1903,  amount  expende<l  during  fiscal  year 1, 160. 69 

July  1 ,  1903,  balance  unexpended 2, 224. 57 

July  1,  1903,  outstanding  liabilities 94.60 

July  1, 1903,  balance  available 2,129.97 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
imexpended  July  1,  1903 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  an<l  harl)or  act  of  1899. 


APPROPRIATED. 


Date. 

Amount. 

Aggregate. 

1 
Date.                     Amount. 

Aggregate. 

July  4,  1836 

»6,000 

$6,000 

'  August  11, 1888 135,000 

September  19, 1890 15.000 

July  13, 1892 10,000 

June3.1K96 5,000 

Junel3.  1902 3,000 

Sales 350 

1 

1125,000 

140,000 
160,000 

March  3. 1880 

30,000 
25.000 
20.000 
16,000 

80,000 
66,000 
76,000 
90,000 

AugURt  2, 1882 

July  5. 1884 

156,000 
156,000 

Auinitft  5. 1886 

166,350 

COMMERCIAL  STATISTICa  FOR  THE  YEAR  ENI>IXO   DECEMBER  31,  1902. 


Class  of  goods. 


Quantity. 


Tom. 
508 
4 

60 

1 

1 

14.972 

Oysters 17, 000 

Clams 6, 520 

Wood 7,000 


Cotton . 
Grains  . 
Hay.... 
Poultry 


■I 


Class  of  goods. 


Timber 

Lumber 

Fertilizers 

General  merchandise 

Coal  and  minerals 

Fish  oil 

Canned  oysters 


Quantity. 


Total 


Ton%. 

750 

1,641 

1,186 

26,970 

90 

1,265 

1.125 

78,963 


Gain  over  last  year,  6,800  tons.    Transportation  lines  established  during  the  year,  1. 
Number  of  passengers,  12,000. 
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SUUenient  of  vessels  navigating  the  harbor  at  Beaufort j  N,  C,  for  Uie  calendar  year  ending 

December  31,  1903, ' 


ClujBB  of  vceeelM. 


Steamers 

Schooners,  sloops,  eU 
Niiphtha  launcnes. . . 
YiiehtH 


Number. 

Aggregate 
net  ton- 

nage. 

16 

686 

a08' 
23 

3,184 
205 

40 

1,200 

Draft. 


Feet. 
2.6  to  7 
2     to7 

2  to  4.6 

3  to  7 


N  9. 

IMPROVEMENT  OF  WATERWAY  BETWEEN  BEAUFORT  HARBOR  AND 

NEW  RIVER,  NORTH  CAROLINA. 

References. — Annual  Reports,  1885,  page  1133  (S.  Doc.  No.  36,  44th 
Cong.,  1st  sess.);  1891,  page  1378;  1892,  page  1141;  1893,  page  1379; 
1894,  page  1034;  1896,  page  1117;  1897,  page  1398. 

No  work  of  improvement  was  done  during  the  year.  The  expendi- 
tures covered  the  cost  of  collecting  commercial  statistics  and  construc- 
tion of  dredging  plant. 

It  is  proposed  to  apply  the  available  balance  to  the  completion  of 
the  Boguo  Sound  channel  to  project  depth  and  width. 

After  completion  of  this  project  additional  appropriations  of  about 
$2,000  annually  will  be  neeaed  to  maintain  the  channel. 

Money  statement, 

July  1,  1902,  balance  unexpended $10,449.64 

June  30,  1893,  amount  expended  during  fiscal  year 119. 96 

July  1,  1903,  balance  unexpended 10,329.68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1, 1903 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATBD. 


1 .. 

Date. 

Amount. 

Date. 

Amount.  Ag^regHie. 

1 

Aggr^^te. 

Aiunist  6. 1886 

$10,000          no.  000 
6,000             IROm 

Auinist  18. 1804 

12.600 
1,000 
9,600 

$42,600 

August  11. 1888 

June  3. 1896 

48,600 

September  19. 1890 

16,000 
10,000 

80,000 
40,000 

June  18. 1902 

68,000 

July  13, 1892 

COlfliJBRCIAL  STATISTICS   FOR  THB  YEAB  KNDINO  DBCSMBEB  31,  1902. 


Class  of  goods. 


Cotton 

Cottonseed 

Grains 

Potatoes    . . 
Vegetables. 

Hogs 

Poultry 


Oysters. 


Quantity. 


TbfM. 

100 

20O 

225 

116 

10 

10 

2 

1 

4.200 

1,600 


Clam  of  goods. 


Clams 

Turpentine,  cmde 

Tuipentine,  spirits . . . 

Wood 

Timber 

Lumber 

Fertillflera 

Oeneial  merchandise 


Total 


Quantity. 


3bn«. 

2.00D 

10 

76 

700 

1,125 

800 

225 

7.710 


18.606 


Loss  over  last  year,  15,309.2  tons. 
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SUUement  of  vends  navigating  the  inland  inttiTutiif  beturrn  Beaufort  Harbor  and  New 
River,  North  CatroUna^  during  the  calendar  year  ending  December  SI,  190t. 


Clam  of  vespel. 

Number. 

A«gT«gmte 
net  ton- 
nage. 

Draft. 

Bteamerif 

1 
87 

21 
S70 

F^tt, 

Schooneni,  Hloops,  etc - - 

2to4 

N  zo. 
IMPROVEMENT  OF  NEW  RIVER.  NORTH  CAROLINA. 

jB<?/'dr^m^.— Annual  Reports,  1882,  page  1117;  1886,  page  992;  1891, 
page  1380;  1899,  page  1501. 

Work  of  the  year  has  been  only  the  examination  and  survey  ordered 
b}'  river  and  harbor  act  of  June  13, 1902,  report  of  which  was  made  to 
the  office  of  the  Chief  of  Engineers  under  date  of  June  11,  1903. 

It  is  proposed  to  withhold  the  available  balance  from  expenditure 
pending  action  on  the  report  of  the  above-mentioned  examination  and 
survey.     No  further  appropriation  is  asked  for. 

Money  statement. 

July  1,  1902,  balance  unexpended $3,371.26 

Received  from  sales  during  fiscal  year .  10 

3, 371. 36 
June  30,  1903,  amount  exi)ended  during  fiscal  year 138. 07 

July  1,  1903,  balance  unexpended 3,233.29 


APPROPRIATBI). 


Date. 

Amount 

Aggregate. 

Date. 

Amount. 

Aggregate. 

July  4, 1886.  to  July  7. 183». 

160.000.00 

AuRust  11. 1888 

t8.000.00 

6,000.00 

5,000.00 

.10 

$23,000.00 

September  19, 1890 

Jmy  13. 1892 

28.000.00 
83.000.00 

Auguiit2. 1882 

$6,000.00 
5,000.00 

5.000.00 
10.000.00 
20,000.00 

July  4, 1884 

Sales 

33.000.10 

AugUi4t5, 1886 

io,ooaoo 

COMMERCIAL  STATIfirnCB  FOR  THE  TEAR  ENDING   DECEMBER  31,  1902. 


Class  of  goods. 


Cotton 

Cotton  seed 

Hah 

Oystera 

Clams 

Rosin 

Turpentine,  crude . 
Turpentine,  spirits. 
Wood 


Clam  of  goods. 


Timber 

Lumber 

Fertilizers 

Macbinery 

General  merchandise 
Peanuts 


Total 


Gain  over  last  year,  1,654.55  tons.    Number  of  passengers,  75. 


Quantity. 


TCfM. 


844 
600 
804 
6 
665 
17 


5,211 
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Statement  of  vessels  navigating  Neiv  River ^  North  Carolina^  during  the  calendar  year  ending 

December  SI,  190S. 


Clam  r>f  vefwelft. 

Number. 

Aggregate 

net  ton- 

nage. 

Draft. 

Schooners 

3 

40 

FeeL 
2. 5  to  5 

N  II. 

IMPROVEMENT    OF    NORTH    EAST    AND    BLACK    RIVERS,    AND    CAPE 
FEAR  RIVER,  ABOVE  WILMINGTON,  NORTH  CAROLINA. 

(a)    NORTH   EAST  RIVER. 

References. — Annual  Reports,  1885,  page  1123;  1890,  page  1181; 
1895,  page  1389;  and  1896,  page  1122  (also  H.  Ex.  Docs.  No.  35, 
51st  Cong.,  1st  sess.,  and  No.  322,  53d  Cong.,  3d  sess.). 

The  work  of  the  year  has  been  the  removal  of  230  lar^e  snags  and 
81  stumps  from  the  channel,  and  1,084  trees  felled  and  hauled  back 
from  the  banks  between  the  seventy-first  and  eighty-eighth  mile- 
posts. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  up  to  Hallsville. 

Additional  appropriations  of  $3,000  annually  are  recommended  for 
the  maintenance  of  the  natural  channel. 

(5)    BLACK   RIVER. 

References, — For  history  see  Annual  Report  for  1896,  page  1125; 
for  reports  on  examinations,  see  Annual  Report  for  1884,  page  1061; 
and  1885,  page  1145. 

The  work  of  the  year  has  been  the  removal  of  1,190  large  snags  and 
18  logs  from  the  channel,  and  995  trees  felled  and  haul^  back  from 
the  banks  between  the  mouth  of  the  river  and  Clear  Run. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  as  far  up  as  Clear  Run. 

Additional  appropriations  of  $3,000  annually  are  recommended  for 
the  maintenance  of  this  stream. 

{c)   CAPE  FEAR  RIVER,  ABOVE  WILMINGTON. 

References.— pLmmoX  Reports  for  1872,  page  742;  1881,  page  1018; 
and  1901,  page  1559  (also  H.  Doc.  No.  180,  56th  Cong.,  2d  sess.). 

The  worK  of  the  year  has  been  the  removal  of  1,313  large  sna^,  7 
stumus,  and  3  logs  from  the  channel  between  FayettevilTe  and  the 
moutn  of  Black  River. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  up  to  Fayetteville,  to  do  the  preliminary  work  necessary  for 
determining  lock  and  dam  sites  under  the  canalization  project  for 
obtaining  8  feet  depth  to  Fayetteville,  and  to  purchase  sites  for  locks 
and  dams  when  locations  are  determined. 


ENG  1903- 


70 


i 
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Additional  appropriations  arc  reconimendod  of  98,000  annually  for  the 
maintenance  of  the  present  channel  to  Favetteville,  and  of  IH4M>,000 
for  the  construction  of  the  first  lock  and  dam.  It  is  not  believed 
advisable  to  begin  the  construction  of  a  lock  and  dam  until  funds  are 
available  for  its  completion  under  one  contract. 

Mimey  HtatemenL 

BLACK   RIVER. 

July  1,  1902,  balance  unexpended $2,289.27 

June  30,  1903,  amount  expended  during;  fifiical  year 1, 336. 31 

July  1,  1903,  balance  unexpended 952.96 

I  Amount  that  can  be  profitably  expended  in  fiwal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1903 3,000.00 
Submitted  in  comi)liance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


AppropriaUd. 


Date. 

Amount. 

A|WTegate.| 

1 

1 
Date.                     Amount. 

Aggrefcate. 

Aiuroiit  6. 1886 

13,000.00 

10,000.00 

2,000.00 

1,000.00 

13,000.00 
18,000.001 
16,000.0(9 
16,000.00 

March  3.1899 f2.000.00 

118. 000. 00 

July  13. 1892 

Juno  13.1902 a2.000.00 

20,0Qa0O 
218.84 

Auiruitt  17. 18W 

Other  receiDts:  Sales,  etc 

June  3.  1896 

1 

a  Allotted  from  joint  appTopriatlon  of  110,000  for  North  Eaut  and  Black  riven,  North  Carolina,  and 
Cai>e  Fear  River,  North  Carolina,  above  Wilmington. 

CX>MMERCIAL   STATIPrKTil   FOR  THE   YEAR    ENDING    DEC'EMHER   81,  1902. 


Clasi  of  goodn. 


Cotton , 

Cotton  seed 

Cotton-seed  meal 

Grains 

Hay  and  straw... 

Potatoes 

Cattle 

Horses 

Hogs 

Poultry 

Eggs 

Fertilizer 

Rosin 

Turpentine- 
Crude  

Spirits 


Quantity. 


TbfM. 

205 

75 

18 

65 

80 

41 

90 

4 

24 

27 

22 

920 

4,800 

800 
675 


Clam  of  gtMxls. 


IQuantity. 


Tar 

Wood 

Timber 

Lumber 

Shingles 

Poles,  telegraph 

CroNs  ties 

General  merchandlKc 

Machinery 

Peanuts 

Dog  tongue 

Fish 

Fruit  and  vegetables . 

Total 


TbiM. 

1,960 

7,000 

85,609 

200 

1.668 

2,  COO 

2,000 

14,600 

5 

28 

IS 

2 

8 


72,224 


Increase  since  last  year  11,155  tons. 
Number  of  passengers  750. 

All  of  the  aoove  passed  over  12  miles  of  Cape  Fear  River,  North  Carolina,  above 
Wilmington,  but  is  not  included  in  the  report  for  that  river. 
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Statement  of  vessels  navigating  Black  River,  North  Carolina^  during  the  calendar  year 

ending  December  SI,  1902. 


ClasB  of  veesel. 

Number. 

Aggregate 

net 
tonnage. 

Draft 

Steamers 

3 

5 

40 

78 

49 

3,000 

Fed. 
8  to  8.6 

Steam  tuira 

8.5  to  4.5 

Flats  (about) 

1.5  to  4^ 

Money  statement. 

NORTH   EAST  RIVBR. 

July  1,  1902,  balance  unexpended ^.    $2,004.68 

June  30,  1903,  amount  expended  during  fiscal  year 1, 066. 73 


July  1,  1903,  balance  unexpended 


948.96 


t 


Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 
1906,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1, 1903 3,000.00 

Submitted  in  compliance  with  requirements  of  sundir  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


APFROPRIATBD. 

September  19,  1890,  for  North  East  (Cape  Fear)  River,  North  Carolina. .  |6, 000. 00 

July  13,  1892,  for  North  East  (Cape  Fear)  River,  North  Carolina 6, 000. 00 

August  18,  1894,  for  North  East  (Cape  Fear)  River,  North  Carolina 6, 000. 00 

March  3,  1899,  for  North  East  River,  North  Carolina 2,000.00 

June  13,  1902,  for  North  East  River,  North  Carolina o2,000.00 

Other  receipts,  March  4,  1897,  sales  to  Cape  Fear  River 243.33 

Total 19,243.33 


OOMMSRCIAL  STATISTICS  FOR  THE   YEAR  ENDING   DECEMBER  31,  1902. 


Class  of  goods. 


'Quantity. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

Cotton-seed  oil 

Rice,  rough 

Grain 

Hay  and  rice  straw . . 

Potatoes 

Peanuts 

Fruit  and  vegetables 

Cattle 

Hogs 

Eggs 

Poultry 

Fish 

Roain , 


Tona. 

410 

325 

100 

8 

10 

150 

42 

09 

15 

4 

25 

30 

8 

19 

2 

1,600 


Class  of  goods. 


Turpentine,  crude 

Turpentine,  spirits 

Tar 

Wood 

Timber 

Lumber 

Shingles  and  shingle  blocks. 

Poles  and  piles 

Cross-ties 

Brick 

Fertillier 

General  merchandise 

Lime 


Quantity. 


Tom. 

188 

298 

840 

7,000 

62,027 

80 

760 

1,400 

4,000 

8,000 

18,826 

4,000 

20 


Total 100,186 


X,  w/v 

Increase  since  last  year,  33,313  tons,  which  is  due  to  the  increase  in  timber  receipts. 
Number  of  passengers,  230. 

a  Allotted  from  joint  appropriation  of  $10,000  for  North  East  and  Blacis:  Hn^t^^ 
North  Carolina,  and  Cape  Fear  River,  North  Carolina,  abov©  VJ\\xxiVQ!^oT\.. 
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SUUement  of  remeU  natigating  Xorth  EaM  Hii-er,  Nortk  Oarolinaf  during  the  calendar 

ending  Deeemlter  SI,  190^. 


Claw  of  veflHcbi. 


Number. 


Aggregate 
net  ton- 
nage. 


Bteameni 

8t«am  tugs  . . 

FlutJ*  (fllKlUt) 


Draft. 


S.6 
2.5to7.5 
1.5  to  4. 


Money  stafernetit. 

CAPE  FEAR   RIVER  ABOVE   WILMINGTON. 

July  1,  1902,  t»lance  unexpended $56, 046. 70 

June  30,  190^,  amount  expended  during  fiBcal  year 8, 453. 31 

July  1,  1903,  balance  unexpended 52,593.39 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 300, 000. 00 

Amount  that  can  be  profita))ly  expended  in  fiKcal  year  ending  June 
30,  1905,  in  addition  to  the  l)alance  unexpended  July  1,  1903: 

For  workH  of  improvement $400, 000. 00 

For  maintenance  of  improvement 8, 000. 00 

408,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harlior  act  of  1899. 


APPROPRIATIONS. 


Date. 

Amount. 

Aggregate. 

Date. 
Angustl8. 1894 

Amount 

Aggregate. 

March  8  IWl 

S30.000.00 

830.000.00 

114,000.00 

5,000.00 

5,000.00 

56,000.00 

$132.250. 00 

Aiigui(t2.  18K2 

90,000.00 
5,000.00 
11.250.00 
12,000.00 
15.000.00 
15,000.00 

60,000.00 
65,000.00 
76,250.00 
88,250.00 
103,2.'S0.00 
118,250.00 

June  3.  1896 

187,250.00 

July  5. 1M84 

March  8,  1899 

142,250.00 

AiimiHt  .*>.  1HH6 

June  18.  1902a 

196.250.00 

Aiiguitt  11.  1H88 

Other  receipts,  sales  to 
other     appropriations 
durinf  1897 

H4l»t4?mtK*r  19, 1890 

July  13.  1K92 

414.38 

n  Six  thouHand  dollars  allotted  from  joint  appropriation  of  910.000  for  North  East  and  Black  rivers, 
North  CaroUnu,  and  Cape  Fear  River,  North  Carolina,  above  Wilmington. 

COMMERCIAL  8TATI8TIC8  FOR  THE  YEAR   ENDING   DBC'EMBER  31,  1902. 


Clam  of  goods. 


Quantity. 


Cotton 

Cotu>n  seed 

Cotton-seed  meal 
Cottf »n-seed  oil . . , 

Grains 

Rlre 

Htraw 

Hay 

VotnUHSH 

rattle  

HorHes 

Hogs 

Poultry 

Eggs 

Roain 

Turpentine: 

Crude 

"^TitM 


Class  of  goods. 


Tar 

Wood 

Timber 

Lumber 

Shingles 

Fertilizers 

Machinery 

General  merchandise 

rx)al 

Brick 

Peanuts 

Fish 

Fruit  and  vegetables 

Cross-ties 

Poles  and  piles 

Total 


Quantity. 


Tbna. 

2,866 

10,000 

52.044 

220 

1.244 

28,964 

87 

32.996 

8V7 

8,760 

6 

8 

20 

22,000 

5,000 


167,584 
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Increase  since  last  year,  43,422  tons,  which  is  due  to  increased  receipts  of  timber, 
cross-ties,  and  telegraph  poles. 

Numl)er  of  passengers,  3,580. 

All  of  Black  Kiver  commerce  passes  over  12  miles  of  this  river,  but  is  not  included 
in  the  above. 

SUitemerU  of  vessels  navigating  Cape  Fear  River^  North  Carolina^  above    WilmingUm, 

during  the  year  ending  December  SI,  1902. 


Class  of  vessel. 

Number. 

Aggregate 

net 
tonnage. 

Draft. 

Steamers 

6 

7 
40 

439 

177 

3,000 

Fed. 
3     to4 

Steam  tuirH 

3. 5  to  7 

Flats  (about) 

1.5to4.5 

N    12. 

IMPROVEMENT  OF   CAPE   FEAR  RIVER,    NORTH   CAROLINA,  AT  AND 

BELOW  WILMINGTON. 

References, — For  special  descriptions  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1873,  page  44;  1887,  page  1047;  1895,  page 
1335;  1896,  page  1131;  and  1901,  page  1552  (also  H.  Doc.  No.  180, 
56th  Cong.,  2d  sess.). 

The  operations  for  the  year  have  been  the  work  of  the  suction 
dredge  (Jajpe  Fear  on  the  ocean  bar  and  river  channels  and  the  clam- 
shell dre^e  Ajax  on  the  river  channels  and  on  the  Old  Woodbury 
{'etty,  removing  obstructions  at  the  mouth  of  the  Brunswick  River, 
miiding  three  deck  lighters,  making  minor  surveys,  and  repairing  ana 
caring  for  plant.  The  deck  lighters  were  built  under  contract.  All 
other  work  was  done  by  hired  labor  and  United  States  plant. 

The  suction  dredge  Cape  Fear^  when  available  for  work  on  Cape 
Fear  River,  was  employed  on  the  ocean  bar  channel  when  weather  per- 
mitted, and  at  other  times  on  the  river  channel.  The  amount  of  work 
done  by  this  dredge  during  the  year  and  location  of  the  same  is  as 
follows: 

Cubic  yards. 

Ocean  Bar  channel 225, 669 

River  channels 104, 010 

Total 329,679 

Total  cost  of  operating,  superintendence,  and  contingencies, 
$24,166.88. 

Cost  per  cubic  yard,  7.3  cents. 

The  clam-shell  dredge  Ajax  removed  from  the  river  channel  428,226 
cubic  yards  of  material  and  50  stumps  and  logs,  and  from  the  Old 
Woodbury  jetty  1,607  tons  of  large  stone.  Cost  of  same,  8  cents  per 
cubic  yarS  for  dredging;  and  for  jetty  removed,  $6,881.02,  includmg 
cost  of  preparing  dredge  for  this  sjpecial  work. 

The  stone  removed  from  Old  Woodbury  jetty  was  used  in  making 
repairs  to  the  dams,  1,275  tons  being  placed  on  New  Inlet  dam  and 
334  tons  on  Swash  Defence  dam. 

The  snag  boat  Wright  removed  the  obstructions  at  mouth  of  the 
Brunswick  River  as  follows:  Three  hundred  and  six  piles,  139  large 
snagps,  and  drove  6  piles  for  ranges,  at  a  total  cost  of  $519.50. 
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With  the  available  Inlance  it  is  propt>sf<d:  (1)  To  complete  the 
removal  of  Oid  Woodbury  ]'«'ttv,  etc, ;  (i)  to  redredge  the  river  chan- 
nel where  shoaling  ha»  ucciirre<l:  (3)  (o  repair  the  8wiLsh  Defense  and 
New  Inlet  damn  and  SnowH  Marsh  dike;  and,  (4)  if  funds  permit,  to 
con8tnict  mooring  dotpliins  at  Wilmington.  Should  any  balance 
remain  it  will  be  applira  to  the  work  of  continuing  the  improvement 
under  the  project  of  Octolier  0,  18911,  to  obtain  ■Hi  feet  depth  and  »70 
feet  width  from  Wilmington  (o  the  ocean,  about  60  per  cent  of  which 
has  been  done. 

Additional  appropriations  are  recommended  of  $25I>,0(X)  for  continu- 
ing the  improvement  and  of  $50,(KMl  annually  for  maintenance. 


AiuonDt  (estimated)  required  for  cnmnletion  of  exiiiting  proj«<-t 886,000.00 

Amount  that  can  bi'  prolitably  exppniled  in  flsca]  year  ending  Jiin«  30, 
1905,  in  aildition  to  the  tialanve  unexpended  July  1,  1903: 

For  works  of  improvement $350,000.00 

For  maintenance  of  improvement 50,000.00 

300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1K9T,  and  section  T  of  the  river  and  harbor  u:t  of  1809. 


D.tc. 

Amount.     AreregHe. 

„.,., 

Xo..uut. 

AggTtsAle. 

Much  i.  issg,  lo  July  lU. 

n*3(H.22II.W 

1 

1. Tin,  MO.  DO 

100. OOO 

100.000 

ISffi 

Iffl.fiCIO 

ifio.ooo 

JmiP10.)S7J 

ticpleinberlB.imo 

2,2Ta.<na.u) 

3,870.000.00 

i:S:!ll8:S 

Olhcr  r«cclpU:  HaluiaiiJ 
rcnti  to  other  appro- 

70,000 

1«,0C» 

■ 

"  Balance  of  (3,7^07  turned  over  to 


31,  1002. 
Ej:p<yrU,  /(ireign  and  eoattwUe. 
[FurnlahcHl  by  Col.  J.  L.  CuitweLI.  •erietaiy  ul  Wilmington  Produnt  Eichuise.] 

Cotton 

Manufactured  cotton  and  yam  goods 

Lumlwr 1 

Shingles 
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Tons. 

Rosin 15,092 

Tar 5,7d5 

Turpentine: 

Spirite , 4,025 

Crude 605 

Pitch 263 

Peanuts 415 

Paper  stock 10 

Miscellaneous 65, 000 

Total 285,186 

Exports,  internal, 

[Furnished  by  oteamboat,  flat,  and  raft  men.] 

Tons. 

Miscellaneous 99, 196 

Total  of  exports  (foreign,  coastwise,  and  internal),  384,381  tons. 

Imports,  foreign  and  coagtwiae. 

[Furnished  by  importcni  and  manufacturera.] 

Tons. 

Fertilizers  and  fertilizer  material 65, 259 

Coal 15,243 

Salt 3,912 

Oil  (6i  pounds  to  gallon) 11,415 

Cement 5,288 

Grain,  com,  and  rice 1, 800 

Miscellaneous  (naval  stores,  cotton,  and  general  merchandise) 100, 000 

Total 202,917 

ImportSf  internal, 

[Famished  by  steamboat,  flat,  and  raft  men.] 

Tona. 

Cotton 2,414 

Tar 6,036 

Turpentine: 

Spirits 1,688 

CSnde 970 

Rosm , 10,416 

Lumber  and  timber 152, 660 

Shingles 3,681 

Wood 27,500 

Brick 6,750 

Cross-ties 29,875 

Telegraph  poles 9,280 

Miscellaneous 3, 264 

Total 254,383 

Total  imports  (foreign,  coastwise,  and  internal),  457,250  tons. 

Sammary, 

Exports:  Tons. 

Foreign  and  coastwise 285, 186 

Internal 99,196 

Imports: 

Foreign  and  coastwise 202, 917 

Internal 254,333 

Total  commerce 841,631 

Increase  since  last  year,  114,272  tona 
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Foreiffn  ctmiinerrt /or  the  year  IHOl. 
[Piunlihc^  by  Ihe  mllecUir  nf  t-iutnnu  <>r  th<-  |An  <>(  Wllmlnirlon,  S.  r.] 


ri„.„K..^ 

Quutitf. 

ViUu.-. 

..PO.™. 

835.730 
10^110 

4!i0 

I14,MT,«« 

I»JUin».. 

18.003 

,.Po™, 

s 

Po««h(M,.iidH.or).... 

do.... 

TS.3M 

.  iliiring  Ihe  calendar  yfor  ertding 


[Fiimlihrd  tiy  Haan.  AlexanilHr  Hpnint  &  He 


KuneotMcunoT. 

KeBincred 

.SSSl 

1 

in 

11 
1 

Niurn-  .if  KlHinip 

■oniuce. 

,S3^. 

Bala. 

1,BI» 
l.SM 
1,»S 

i,m 

l| 

h 

IS 
IB 
IB.S 

niiHiTii 

Baron  Eldnn ... 

::l     iS 

18.5 

1' 

Aorpfiu. 

Devoiuhlre ".'.;;! 

10  «T 

Whitehall 

H.607 

.lis 

1 

Sir  RIchirf'STOKIl'-' 

wuiiihr 

Mfiiintliy 

?s^ 

Total 

HifiM 

1  of  f (/reign  and  eoatlwiiir  remeln  of  lOO  toiit  and  inrr  iil  Ihe  juirt  uf  Wilmington 
N.  ('.,  for  the  calendar  ije/ir  ending  TkreinbeT  SI,  IW-'. 


(Fill 

rnlahed  hy  Capl, 

E-lftar  WlUlanM.  hnrtior  maMct.) 

Cla«o 

vawl. 

American. 

Foreign. 

Total. 

Number. 

Tonnage. 

Number.  1  Tonnage. 

Nnmber. 

Tonnage. 

114 

1S9.1M 
I.IM 

18  '         10.  W8 
t  1              19« 

20 
143 

Z25.2« 

i^SS 

Baiges 

tH 

61,720 

Total 

■SA 

2.2.8^ 

«.|       100.559 

MO 

81S.0BT 

The  above ilots  nut  iiicluile  vepflelB  whieh  t'K)k  curcocs  to  .Soulhjxirt;  vensels  tim- 
ing to  Boutliport  ill  cliHtrew,  for  fupplieH  or  for  a  liarlior,  thu  total  e«tiiiiate<l  tonnase 
of  which  is  Ifi.OOO;  or  veMcla  anil  barges  taking  cargoes  to  Fort  CflHwell,  the  total 
estimated  tonnage  of  which  in  25,000. 
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Vessels  owned  by  the  United  States  Government  are  not  included.  No  record  is 
made  of  steamboats  plying  on  the  rivers  above  Wilmington,  or  of  small  vessels  and 
steam  tu^  of  less  than  100  tons. 

Statement  of  vessels  plying  the  Cape  Fear  River  ^  North  Carolinay  at  and  below  WUmingion^ 

during  the  calendar  year  ending  December  SI,  190£. 

[Thiii  statement  is  In  addition  to  that  furnished  by  Captain  Williams.] 


Class  of  vessel. 


Steamers  .. 
Steam  tugs 


Number. 


18 
18 


Aggregate 
net  ton- 
nage. 


6,020 
S09 


Draft. 


FeeL 
2  to  17 
2  to  10 


N  13. 

IMPROVEMENT  OF  TOWN  CREEK,  BRUNSWICK  COUNTY,  NORTH 

CAROLINA. 

References. — Annual  Reports,  1881,  page  1024  (also  H.  Doc.  No. 
78,  46th  Cong.,  3ci  sess.);  1897,  page  1434  (also  H.  Doc.  No.  214, 
54th  Cong.,  2d  sess.);  1900,  page  1927. 

The  work  of  the  year  has  been  exclusively  maintenance.  In  the 
month  of  March  the  small  balance  then  available  was  expended  in  the 
removal  of  61  obstructing  snags. 

There  is  no  available  oalance  for  the  improvement,  and,  owing  to 
the  small  commercial  importance,  no  entimate  for  further  appropria- 
tions is  submitted. 

Money  statement. 

July  1,  1902,  balance  unexpended $97.55 

June  30,  1903,  amount  expended  during  fiscal  year 97. 55 

APPBOPRIATI0N8. 

March  3,  1881 $1,000 

March  3,  1899 8,500 

Total 9,500 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,    1902. 


Class  of  goods. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

Rice 

Rice  straw 

Hay 

Potatoes 

Hogs 

Poultry 

^S«f 

Rosin 

Turpentine: 

Crude 

Spirits 

Wood 

Timber 


Quan-    ' 
tity. 


Tons. 

25 

20 

32 

325 

400 

8 

90 

6 

6 

6 

960 

152 

225 

8.500 

1,500 


Increase  since  last  year,  3,521  tons. 
Number  of  passengers,  210. 


Class  of  goods. 


Lumber 

Shingles 

Fertfliceis 

Machinery 

General  merchandine 

Watermelons 

Peanuts 

Grain 

Tar 

Fruit  and  vegetables. 

Brick 

Poles,  telegraph 

Crossties... 


Total 


Quan- 
tity. 


Ton». 

1,350 

24 

100 

42 

1.220 

22 

130 

75 

880 

4 

28 

880 

1,876 

18,884 
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Statemetit  of  renseh  navigating  Tmim  ^Wfl\  AV>r/A  Camlina^  during  the  calendar  year 

emiing  Ihcemlter  ;tt^  tiH)*. 


ClAwofvcneUL  NuinlxT.         net       ,    ^TJi:*" 

I   tonnage.         '•**• 


SU>aiiieni 1 

Hteani  tiigR 5 

Hharpiefl 1 

Flat*  (eMtimatiHl ) 12 


SI  ,  4 

100,  3.Hto4..'> 

11  4 

800  !  8 


N  14. 

MODIFICATION  OF  HABBOR  LINRS  ON  TRENT  RIVER  AT  NEWBERN, 

NORTH  CAROLINA. 

Newbern,  N.  C,  May  26^  1901. 

Dear  Sir:  We,  the  undersigned  owners  of  property  in  the  city  of 
Newbern,  along  the  water  front  of  Trent  River,  respectfully  ask  that 
the  harbor  line  in  front  of  our  property  be  chaii^d  so  as  to  correspond 
with  and  conform  to  the  line  on  the  accompanying  blue  print  marked, 
'* Proposed  modification  of  harl)or  lines." 
We  are,  with  great  respect, 

J.  W.  Memfins. 

E.  B.  Kllis. 
James  Redmond. 

F.  W.  Hughes. 
Mrs.  K.  E.  Brinson. 

A.  &  N.  C.  Railroad  Company, 
By  James  A.  Bryan,  President. 

Shepard  Heirs, 
By  James  A.  Bryan,  Agent. 
E.  K.  Bishop. 
R.  P.  Williams. 
Hon.  Elihu  Root, 

Secretary  of  War^  Washington^  D,  0. 

[First  indorHement.] 

U.  S.  Engineer  Office, 
Neichern,  X.  C,  Augmt  7,  1902. 

Respectfully  forwarded  to  Capt.  E.  W.  Van  C.  Lucas,  recommend- 
ing approval. 

S.  F.  liURBANK, 

AHHiatant  Knghieer. 

[Second  Indoreement.] 

U.  S.  Engineer  Office, 
Wilmington,  N.  C,  Octobers,  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineei-s.  U.  S.  Army, 
Washington,  D.  C,  with  recommendation  for  approval. 

The  ODJect  of  the  proposed  modification  is  to  prevent  the  possibility 
of  the  closing  in  of  the  slip  on  the  eastern  side  of  the  wnarf  next 
below  railroad  bridge  by  the  prolongation  to  the  present  harbor  line 
of  the  wharf  next  below. 
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The  within  petition  is  signed  by  all  property  owners  along  this 
water  front,  excepting  two,  Messrs.  Henderson  and  Cutler,  whose 
approval  is  indicated  in  separate  conununication  herewith. 

E.  W.  Van  C.  Lucas, 
Captain^  Corps  of  Engineers. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

OcUiber  23,  1902. 

Respectfully  returned  to  Captain  Lucas  with  request  that  the  pro- 
posed modification  be  accurately  described  by  courses  and  distances  or 
otherwise  to  permit  of  its  being  transferred,  if  approved,  to  the  orig- 
inal harbor-line  chart  on  file  in  this  office. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers, 

[Fourth  IndorHcment.] 

U.  S.  Engineer  Office, 
Wilmingt<m^  N.  C,  Eebruai^y  i,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
The  proposed  modification  has  been  plotted  on  the  inclosed  tracing^ 
as  directecf  in  third  indorsement. 

E.  Eveleth  Winslow, 
Captaim,^  Corps  of  Engineers. 

[Seventh  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
F^miary  28,  1903. 

Respectfully  forwarded  to  the  Secretary  of  War. 
This  is  a  request  for  modification  of  the  established  harbor  line  of 
Trent  River  at  Newbern,  N.  C,  the  object  of  the  proposed  modifica- 
tion being  to  prevent  the  possible  closing  in  of  a  slip  by  the  extension 
of  a  neighbonng  wharf  to  the  present  approved  line. 

The  matter  has  been  investigated  by  tne  local  engineer  officer  and 
the  consent  obtained  from  all  interested  riparian  owners. 

I  recommend  that  the  harbor  line  be  modified  as  proposed  and  that 
the  Secretary  of  War  place  his  approval  upon  the  tracing  herewith, 
which  has  been  prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig.  Oen.,  Chi^f  of  Enmneers, 

U.  S.  Army. 

[Eighth  indorsement.] 

War  Department,  March  ^,  1903. 

Approved  as  recommended  in  the  preceding  indorsement. 

E.  Root, 
Secreta/ry  of  War. 


«  Not  printed. 


APPENDIX  O. 


IMPROVEMENT  OF  WACCAMAW  RIVER.  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH 
CAROLINA. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPT  J.  a  SANFORD  AND  CAPT.  G.  P.  HOWELL,  CORPS  OF  ENGh 
NEERS. 


IMPROVEMENTS. 


1.  Waccamaw  River,  North  CaaX)lina  and 

South  Carolina,  and  Little  Pedee 
River,  South  Carolina. 

2.  Great  Pedee  River,  South  Carolina. 

3.  Winyah  Bay,  South  Carolina. 

4.  Santee,  Wateree,  and  Congaree  rivers. 

South  Carolina. 

5.  Congaree  River,  South  Carolina^  from 

Gervais  Street  Bridge,  Columbia,  to 
Granby. 

6.  Inland  waterwavs  between  Charleston 

Harbor,  South  Carolina,  and  oppo- 
site McClellanville. 


7.  Harbor  at  Charleston,  South  Caro- 

lina. 

8.  Wappoo  Cut,  South  Carolina. 

9.  Inland  waterway  between  Charleston 

and  Beaufort,  South  Carolina. 

10.  Beaufort  River,  South  Carolina. 

11.  Removing  simken  vessels  or  craft  ob- 

structi^  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Charleston  J  S.  C,  July  18,  1903. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  fiscal  year  ending  June  30, 1903,  for  the  works  of  improvement 
of  rivers  and  harbors  in  this  district. 

Very  respectfully,  G.  P.  Howell, 

Captain^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  tj.  S.  A. 


O  I. 


improvement  of  waccamaw  river,  north  CAROLINA  AND  SOUTH 
CAROLINA,  AND  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 

{a)   WACCAMAW  RTVER. 

Work  during  the  year  consisted  in  snagging  and  removing  other 
obstructions.     It  is  proposed  to  apply  the  avai&ble  balance  in  main- 

IVVI 
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taining  the  iniprovoment  mul  ilredging  ut  the  worHt  Mhoaltf   below 
Conway. 

Jlonn/  tit  aft  7//<  n  (, 

November  1,  VMTl  (allotUMl)" $9,000.00 

July  1,  1902,  Ijalauce  unexiK?iHlt»«l 276. 50 

9, 275. 50 
Jane  30,  1908,  ainount  exi^ended  during  fiwal  year 1,  797. 95 

July  1,  1903,  1)alani*e  unexpen<U*<i 7, 477. 65 

July  1,  1903,  outetandintjf  lia!)ilititv 1,313.53 

July  1,  1903,  lialaiuf  availal)le 6,164.02 

'Amount  (estimatod )  require<l  for  completion  of  exiptinf?  pn>ject 26, 500. 00 

Amount  that  can  Ix'  ]>n>(itably  exiienaed  in  fiM'al  year  emiinfir  June  ^10, 
1905,  in  aildition  to  the  Ixalanix)  unex]»en(ied  July  1,  190^i: 

For  workfl  of  improvement $15, 000. 00 

For  maintenance  of  improvement 8, 000. 00 

23,000.00 

Submitted  in  (X)mpliance  with  reouirementn  of  sundry  civil  act  of  June 
June  4,  1897,  and  of  sei'tion  7  of  the  river  and  harlK>r  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congreee —  Bv  act  of  Congrem — 

Approved  June  14,  1880 $15, 000  '          Anprove<l  July  13,  1892 $10, 000 

Approved  March  3,  1881 10, 000            Of  Auguet  18, 1894 6, 000 

Paased  Augunt  2, 1882 4,400            Of  June3. 1896 6,000 

Approve<l  July  5, 1884 6, 000  Approvwi  March  3, 1899  ...  3, 000 

Approved  AugUBt  5, 1886 15, 000            Approveii  June  13, 1902 9, 000 

Of  August  11,  1888 15,  IKK)  

Approved  September  19,  18tK)  12,500               Total 111,900 

Total  exiHjnditureH,  includin^r  June  :W,  1903,  $104,422.45. 


(X)MMKK('IAL   STATIHTK-S,   1902. 


Naval  stores. 
Cotton 


ArtioleM. 


tUTWARI*  KREIGIITM. 


Timber,  lumber,  etc 

Filth,  game,  and  vegetables. 

Kice  and  rice  flour 

Miscellaneous 


Total 

INWARD  FREIOIITH. 

Miscellaneous  merchandiw  and  fertilizers 

Grand  total 


Quantity. 


Tom*. 

7,620 

875 

119,600 

900 

4,»)0 

1,200 


Value. 


ties,  082 
175,000 
585,027 

80.000 
251,844 

96,  m 


1S4,095 

1 

!           7,fi91 

1,255,  OM 
568,925 

141,686 

1,614,019 

"  From  river  and  harbor  act  of  June  13,  1902. 
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Lint  of  vessels  plying  on  Waccamaw  River ^  South  Carolina^  during  (he  calendar  year  1909, 


Name. 


Gov.  Safford 

Merchant 

Ruth 

F.  G.  Burroughs 

Jno.  M.  Cole 

William  Elliot 

Eutaw 

Planter 

Wm.  P.  Congdon 

8.  8.  Brewster 

Martha  Helen 

Bon  Accord 

Henry  Lloyd 

Fearless 

Emma  A.  Twiggs 

Pender 

Bertie 

Robt.  E.Lee 

Elmore  A.  Kent 

Louisa 

Frank  Sessoms 

Pelican 

Maria  C 

Willie 

Hadge 

Sprite 

Leilah 

Advance  

Loretta 

Almont 

Socastec 

Enterprifie 

Myra  W.  Spear 

Eva  A.  Danenhower 
Robt.  McClintock  . . . 

Bayard  Hopkins 

Wm.  Linthicum 

Chas.  Linthicum 

Venus 

John  Russell 

Crescent 

Edward  L.  Martin  . . 


Character. 


Side-wheel  steamer  . 

do 

do 

do 

do 

do 

do 

do 

Screw  tug 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Stem-wheel  steamer 

do 

Napthi.  launch 

Yacht 

do 

do 

do 

do 

do 

do 

do 

To;:::::::::::::: 

Schooner 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Bai 


Length. 

Breadth. 

Depth. 

FeeL 

Fed. 

Feet. 

129.6 

26 

7.5 

147.7 

29.6 

5.4 

81 

26 

4 

125 

22 

6 

180 

89.6 

5 

101 

81 

6 

156 

29.8 

7.8 

156 

82.8 

9.1 

75.2 

18 

7.8 

77.5 

18.5 

7.6 

82 

16.7 

7.4 

67.3 

14.4 

5 

40.5 

12.2 

4.8 

58 

11 

4 

58 

18.2 

4.5 

52.7 

14.9 

8.4 

49.5 

9.8 

8.5 

67 

17 

4.5 

77.7 

18.8 

9.2 

101 

25 

5 

86.6 

22.8 

8.6 

80 

7 

2.5 

85 

10 

4.5 

40 

9 

4 

85 

7 

2 

87 

8 

8 

40 

8 

8 

25 

5.5 

1.5 

40 

9 

8 

40 

8 

5 

47 

12 

4 

41.5 

12 

8.5 

99.2 

27.6 

7.5 

116.6 

80.2 

8.7 

96 

26.7 

7.4 

118 

90 

9 

112 

27.6 

8 

104 

26.4 

8.2 

108 

29.4 

9.1 

66.2 

22.2 

4.7 

150.8 

84.8 

12.4 

87.2 

28.6 

6.8 

Gross 
tonnage. 


807 

405 

89 

283 

S18 

171 

547 

499 

68 

50 

75 

42 

18 

18 

16 

28 

16 

66 

87 

280 

79 

8 

8 

a6 

:i 

o5 
a2 
a7 
a4 

16 

17 
156 
228 
154 
269 
156 
131 
204 

36 
468 

84 


a  Approximately. 


(J>)   UTTLE  PEDEE   RIVEB. 

No  work  was  done  during  the  year  except  care  and  maintenance  of 
plant.  It  is  proposed  to  expend  the  available  balance  in  snagging  the 
stream,  maintaining  first  the  portion  previously  improved. 

Money  statement, 

November  1,  1902  (allotted)* $1,600.00 

July  1,  1902,  balance  unexpended 41. 30 


June  30,  1903,  amount  expended  during  fiscal  year 


1,541.30 
93.38 


July  1,  1903,  balance  unexpended 1, 447. 92 


'Amount  (estimated)  required  for  completion  of  existing  project^ 26, 500. 00 

aed  in  fiscal  year 
1905,  in  addition  to  the  balanceunexpended  July  1,  1903: 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


For  works  of  improvement $5, 000. 00 

For  maintenance  of  improvement 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  ace  of  1899. 


8,000.00 


<*  Yx^m  river  ftfid  b^tK>r  »ct,  Jmi©  i^,  iWi. 
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For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  C/onjfn«8 — 

Of  August  11.  1888 $5,000 

Approved  St»pteniber  H»,  1890 6. 000 

Approved  July  13,  1892 5,000 

Of  August  18,  1894 4,000 

Of  June  3, 1896 3,000 

Approved  June  13, 1902 1 ,  500 

Total 23,500 

Total  expenditures,  including  June  30, 19a3,  $22,052.08. 


CX)MMKRCIAL  HTATISTKT^,    1902. 


Articles. 


Naval  ntoren. 
Cotton 


Fertilizeni 

MiflcellaneoiiD. 


Grand  total 


Quantity. 


OITWABD  FREIOHTS.  -y^^^^ 

aoo 

200 
Lumber,  timber,  and  cord  wood I     ft5,000 

Total 

INWARD  FRBIOHT8 


VAlue. 


tB^OOO 

S2,QQ0 

830.000 


416.000 


Lijtt  of  vessels  phjing  on  LUtle  Pedee  River ^  South  Carolina^  f  luring  the  calendar  year  190S, 


Name. 

Character. 

Lenfirth. 

Breadth. 

Frti. 
26 
8 
14 

Draft. 

Grom 
tonnage. 

Ruth 

Side-wheel  steamer 

Yacht 

FcH. 
81 
40 
05 

Fed. 
4 
5 
8 

89 

Almont 

4 

6-pole  flais 

30 

O  2. 


IMPROVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 


No  work  was  done  during  the  year  until  June,  1903^  when  a  sna^ 
boat  was  put  at  work  removing  obstructions  from  the  river  which  had 
previously  been  snagged. 

It  is  proposed  to  spend  the  available  balance  and  the  funds  appro- 
priated m  maintaining  the  general  improvement  and  in  obtaining  the 
channel  in  the  upper  river  as  provided  for  in  the  project.  (See  page  246, 
Annual  Report  of  the  Chief  of  Engineers  for  1903.) 
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Money  statement. 

July  1,  1902,  balance  unexpended $22,804.82 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1903 40, 000. 00 


June  30,  1903,  amount  expended  during  fiscal  year 


62, 804. 82 
2, 258. 38 


July  1,  1903,  balance  unexx)ended 60, 546. 44 

July  1,  1903,  outstanding  liabilities 500.31 


July  1,  1903,  Imlance  available , 60,046.13 


Amount  (estimated )  required  for  completion  of  existing  project 66, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $40, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

45,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

• 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  June  14, 1880 $7, 000 

Approved  March  3,  1881 6, 000 

Passed  August  2, 1882 6, 000 

Approve<l  July  5,  1884 8, 000 

Approved  August  5, 1886 20, 000 

Of  August  11, 1888 20,000 

Approved  September  19,1890.  12,500 
ApprovedJulyl3,1892 10,000 


By  act  of  Congress — 

Of  Ai«ust  18, 1894 

Passed  June  3,  1896 

Approved  March  3, 1899. 
Approved  June  13,  1902 
Approved  March  3, 1903 


$6,000 
12,000 
4,000 
22,500 
40,000 


Total 174,000 


Total  expenditures,  including  June  30,  1903,  $113, 453. 56. 


COMMERCIAL  STATISTICS,  1902. 


Articles. 


OUTWARD  FBKIGHTB. 


Kaval  stores 

Cotton 

Lumber,  timber,  and  cross-ties. 
Rice 


M  iscellaneous 

Total 

INWABD  FBEIGHTB. 

Miscellaneuus  merchandise  and  fertilizers 

Grand  total 


Quantity. 


146,678 


6,380 


162,008 


Value. 


TofM. 

786 

922,888 

1,775 

276,176 

140.664 

663,187 

2,000 

90,000 

653 

23,020 

973,720 


855,250 


1,328,970 


ENG    1903- 


-71 
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LiM  ofratwUplyimjon  iirent  PtiUr  Hirer ^  S^mth  <  v.ro/imi,  dttriug  the  calendar  year  190S, 


Name. 


('harH<'t«*r. 


Merchant SIde-whcol  ntoamcr  . 

Jno.  M.  Cole : do 

Loui«a i  Stem-whti'l  Htt»Hincr 

Frank  Semoms i do 

Wm.  P.  Oongdon Screw  tug 

8. 8.  Brew8t«r do 

Martha  Helen do 

Bon  Accord do 

Henry  Llyod do 

Fearlem do 

Emma  A.  Twiggn do 

Pender do 

Bertie I do 

Robt.  E.  I-.eu ! do 

Willie Yacht 

Madge 

Sprite 

Leilah 

Loretta 

MariaC 

Pelican 

MyraW.  Spear 

Eva  A.  Danenhow<*r 

Robt  McClintock do 


do 

do 

do 

do 

do 

Naphtha  laanch. 

Schooner 

do 


do 
do 


Bayard  Hopkins 

Wm.  Linthicum 

Chas.  Linthicum i do 

Venus ' do 

John  RuMtell do 


Crescent 

Edward  L.  Martin 
Elmore  A.  Kent  . . 


do.... 

do.... 

Screw  tug 


lA'ngth.    Breadth.;   Depth. 


Urum  ton- 
nage. 


I 


fM. 

Feet. 

Ftet. 

147. 7 

29.6 

5.4 

40K 

130 

89.6 

5 

818 

101 

25 

5 

280 

Hti.6 

22.8 

3.6 

79 

75.2 

18 

7.8 

CS 

77. 5 

18.5 

7.6 

50 

R2 

16.7 

7.4 

75 

67.3 

14.4 

5 

42 

40.5 

12.2 

4.8 

13 

58 

11 

4 

18 

58 

13.2 

4.5 

16 

6a.  7 

14.9 

8.4 

28 

49.5 

9.8 

8.5 

16 

«7 

17 

4.5 

56 

40 

9 

4 

a6 

35 

m 
1 

2 

o8 

87 

8 

3 

«5 

40 

8 

8 

a6 

40 

9 

8 

«7 

35 

10 

4.5 

as 

30 

m 
4 

2.5 

OS 

99.2 

27.6 

7.5 

156 

116.6 

3U.2 

8.7 

228 

96 

26.7 

7.4 

154 

118 

30 

9 

269 

112 

27.6 

8 

156 

101 

26.4 

8.2 

181 

108 

29.4 

9.1 

204 

66.2 

•22.2 

4.7 

86 

150.8 

34.8 

12.4 

463 

87.2 

23.6 

6.8 

84 

//.  « 

IS.  8 

9.2 

87 

a  Approximate. 


O3. 

IMPROVEMENT  OF  WINYAH  lUY,  SOUTH  CAROLINA. 

Jetty  construction  under  continuing  contnu't  with  Mr.  K.  G.  Kotss 
was  completed  November  12,  1902. 

The  south  jett^  has  been  extended  seaward  to  its  proposed  outer 
end,  the  crest  being  brought  up  to  high-water  level  only,  and  a  mound 
at  the  seaward  end  with  crest  12  feet  above  mean  low  water  has. been 
completed.  For  1,240  linear  feet  of  the  jetty  near  its  shoreward  end 
it  has  been  raised  to  10  feet  above  mean  low  water.  Some  settlement 
has  occurred,  particularly  in  the  outer  5,000  feet,  and  in  the  seaward 
mound,  which  stands  now  at  a  height  of  about  4  feet  at  mean  low 
water.  This  lowering  of  the  crest  is  caused  mainlv  bv  wave  action. 
A  number  of  mattresses  were  sunk  on  the  north  side  of  the  jetty  foun- 
dation and  some  additional  stone  placed  on  mattresses  sunk  in  former 
vears. 

The  north  jetty  was  completed  to  its  seaward  end;  its  length  is 
11,139  feet  and  its  crest  was  Duilt  to  6  feet  above  mea,n  low  water.  A 
mound  12  feet  alx)ve  mean  low  water  was  built  at  its  outer  end.  This 
jetty  has  also  settled. 

The  dredge  Winyah  Bay  was  returned  to  the  district  and  resumed 
work  October  16,  1902,  and  work  was  continued  until  January  26, 
1903,  78,919  cubic  yards  of  material  being  removed.  The  dredge  was 
then  ordered  from  the  district,  and  at  the  close  of  the  fiscal  year  had 
not  returned. 
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The  accompanying  map''  of  survey  just  made  shows  that  the  project 
depth  of  15  feet  has  been  attained  throughout  the  entire  channel.  The 
ruling  depth  at  the  date  of  the  last  annual  report  was  13.9  feet.  Range 
lights  have  been  established  by  the  Light-House  Establishment,  as 
shown.  At  the  seaward  entrance  to  the  South  Jetty  channel  the  width 
is  over  1,000  feet,  which  soon  narrows  to  700  feet.  The  least  width 
is  300  feet,  where  last  year  there  was  a  depth  of  only  13.9  feet.  In 
the  Middle  Ground  channel  the  channel  is  narrower,  i50  feet  in  two 
localities,  and  does  not  follow  exactly  the  lighted  range. 

For  details  of  the  work,  reference  is  made  to  the  accompanving 
report  of  Assistant  Engineer  Reid  Whitford,  who  has  been  m  local 
charge  of  the  work. 

The  sundry  civil  act  approved  March  3, 1903,  contains  the  following 
item: 

Improving  Winyah  Bay,  South  Carolina:  For* continuing  improvement  of  harbor 
at  Winyah  Bay,  one  hundred  thousand  dollars. 

It  is  proposed  to  expend  the  available  balance  in  the  shoreward 
extension  of  the  south  jetty,  in  dredgingin  the  entrance  channel,  and  in 
deepening  the  shoal  places  between  the  entrance  and  the  city  of  George- 
town, as  the  depth  at  the  entrance  is  greater  than  on  the  shoals  in  the 
bay. 

Money  stMeinent, 

July  1,  1902,  balance  unexpended $392,077.44 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 100, 000. 00 

492, 077.44 
June  30,  1903,  amount  expended  during  fiscal  year 258, 803. 98 

July  1,  1903,  balance  unexpended 233,273.46 

July  1,  1903,  outstanding  liabilities 2,797.41 

July  1,  1903,  balance  available 230,476.05 

Amount  (estimated)  required  for  completion  of  existing  project 217, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

^  For  works  of  improvement $120, 000. 00 

*  For  maintenance  of  improvement 90, 000. 00 

210,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Amount  and  date  of  all  appropriations  for  this  work  are  as  follows: 

By  act  of  Congress — 

A pproved  August  5,  1 886 $18, 750. 00 

Of  Augustll,  1888 100,000.00 

Approved  September  19,  1890 100, 000. 00 

Approved  Jul v  1 3,  1892 100, 000. 00 

Of  August  18, '1894 110,000.00 

Passed  June  3,  1896 20,000.00 

Approved  June  4,  1897 350, 000. 00 

Approved  July  1 ,  1898 450, 000. 00 

Approved  March  3,  1899 58,500.00 

Approved  June  6,  1900 285, 000. 00 

Approved  March  3,  1901 500, 000. 00 

Approved  June 28,  1902 35,000.00 

Received  on  account  of  Treasury  settlement  No.  31207 33. 76 

Approved  March  3,  1903 100,000.00 

Total 2,  227,  283.  76 

Total  expenditures,  including  June  30,  1903,  $1,994,010.30. 

«  Not  printed. 
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LIMT   OK   CONTRACTH    IN    Pl>KrE. 


Contract  for— 


Namu  of  contnu'ttir. 


Date  of  ap- 
proval. 


I 


Conntnicting  j«?ttiwt B.  (i.  Kom June  10,1897 


EMKRtiENC'Y   COXTRAC-TO. 


Date  of  bc- 
^nnlng. 


July  1,  1W7 


Date  of  c«vm- 
ptetkm. 


a  July  1. 1908 


Contnu't  for— 


Name  of  contractor. 


!  Date  of  con- 
tract. 


About  600  Um»  coal >  ContiumerH  Coal  C<>. 


Di*c.  23,  1W!2 


Date  of  be- 
^nning. 


Dec.  28,1902 


Date  of  com- 
pletion. 

Jan.  13,  1908 


oTlme  limit  for  completion  of  contract  waived. 


CX)MMEKCIAL  HTATIHTICH,    1902. 


ArticleH. 


Quantity.       Value. 


OUTWARD  PRP.IOIITH.                                                                   '  — ^ 

Naval  storefl 16, 286 

Cotton ,  4,677 

Rice 6,250 

Lumber,  ffhinKlex,  and  crow-tie^ 817,689 

Fish,  eame,  and  vcRctablen 1, 780 

Miflcellaneoujt 1, 289 

Total 846.471 

INWARD  PREIOHTR.  | 

MiiicellaneouB j  41, 000 

Grand  total 8H7,471 


•865,661 
611,890 
380.000 

2,145.341 
178.000 

1,660,000 


6,810.682 


4,000.000 


9.810,682 


LiM  ofv*>sseh  at  and  entering  jwrl  of  Oeorgetoim^y  S,  C,  during  caltndar  year  190^, 


Name. 


Character. 


.do 


Waccamaw 

Georgetown 

SAfdnaw 

Richmond I do 

Oneida do 

Geo.  W.  Clyde ' do 

Katahdin ' do 

Aragon , 

Farwcll 

Wm.  P.  Congdon 

B.  S.  Brewster i do 

Martha  Helen ' do 

Bon  Accord ' do 

Henry  Lloyd \ do 

— do 
....do 
....do 
....do 
....do 
....do 
....do 


Screw  steamfihin 
....do 


....do 

....do; 

.'^•-rew  steamer. 


Fearless 

Emma  A.  Twiggs. 

Pender 

Bertie 

E.  T.WIlliam.s.... 

Robt.  E.Lee 

Elmore  A.  Kent . . 

Two  Brothers 

Louisa 

Frank  Sessoms  . . . 

Gardenia 

Merchant 

Gov.  Safford 

Ruth 


Btem -wheel  steamer 

do 

do 

do 

Side- wheel  steamer. . 

do 

do 


Length. 


Breadth.,  Depth. 


^>!f/. 

Feet. 

256 

42 

256 

42 

238 

84.3 

206 

33 

205.8 

29.9 

256 

35 

239.1 

88 

247.7 

42.6 

212.3 

35.6 

75.2 

18.2 

77.5 

18.5 

K2 

16.7 

67.3 

14.4 

10.5 

12.2 

58 

11 

53 

13.2 

52.7 

14.9 

49.5 

9.8 

81 

21 

67 

17 

77.7 

18.8 

75.1 

30.1 

101 

25 

86.6 

22.8 

75 

12.6 

147.7 

29.6 

129.6 

26 

81 

26 

Fret. 

14 
14 

17.1 

21.6 

18.6 

19.2 

14 

14.8 

19.6 

7.8 

7.6 

7.4 

5 

4.8 
4 

4.5 
8.4 
8.5 
9 

4.5 
9.2 
6.4 
5 

3.6 
3.2 
5.4 
7.5 
4 


OrotB 
tonnage. 


1,860 
1,860 
1,885 
1,437 
1,822 
1,848 
1,380 
1.460 

i,aoo 

68 
60 
75 
42 
18 
18 
16 
28 
16 
07 
56 
87 
97 
280 
70 
84 
406 
807 
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List  of  vesneh  at  and  entering  port  of  Georgetowny  S.  C,  during  calendar  year  190iS — C't'd. 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Gross 
tonnage. 

F.  G.  Burroughs 

JohnM.  Cole 

Side- wheel  steamer 

do 

Feet. 
125 
180 
101 
156 
156 

40 

85 

87 

40 

25 

40 

42 

86 

48.6 

40 

85 

40 

80 

80 

47 

81 

81 

40.8 

47 

41.5 

18.2 

46.1 

44 

47.6 
137.7 
118 
112 

96 

116.6 
180 
122 

99.2 

87.2 
138.8 
186 
141 
124.2 
104 
140.7 
106 
140.5 

66.2 
143.6 
134.5 
147.8 
14L5 
147.6 
150.8 
154.6 
161.1 
130 
137.6 
168.4 
128.7 
181.8 
145.7 
184.8 
144.2 
127 
122.8 
111.2 
120.6 

97.4 
168.4 

97.8 
166 
158 

Feet. 
22 
39.6 
31 

29.8 
82.8 

9 

7 

8 

8 

6.5 

9 

8 

7 
11.6 

8 
10 
10 

7 

7 
11 
11 
10 

12.6 
12 
12 

16.4 
14.4 
13.7 
14.2 
38.3 
30 
27.6 
26.7 
30.2 
32.4 
80.7 
27.6 
23.6 
33.9 
33 

83.5 
80.3 
26.4 
84.2 
29.4 
84.8 
22.2 
34.7 
34.8 
85 
35 
34.4 
34.8 
85 
85 
32 
32 
35.2 
83.5 
81.1 
38.2 
32.6 
84.6 
81.5 
32.6 
28.6 
80.4 
26 
36.4 
28 
34.2 
36 

Fed. 
6 
5 
6 

7.8 
9.1 
4 
2 
8 
8 

1.5 
3 
8 
3 

8.9 
5 

4.5 
3.5 
2.5 
2.5 
3.3 
2.9 
2.5 
4.9 
4 

3.5 
6.1 
4 

4.3 
3.4 

14.5 
9 
8 

7.4 
8.7 

12 
9.5 
7.5 
6.8 
9.5 

15.4 

14.1 

10.5 
8.2 

16.1 
9.1 

11.1 
4.7 

11 

11.5 

11 

12.6 

10.8 

12.4 

12.5 

14.8 

11 
9.5 

15.1 

11.1 
8.4 

12.3 
9.6 

15.1 
9.6 
9.9 
8.5 

11.1 
7.6 

16.9 
7.1 

16 

12 

283 

818 

Wm.  Elliot 

do 

171 

Eutaw 

do 

*"■*■ 
547 

Planter 

do 

499 

Willie 

Yacht 

o6 

Madge 

do 

o8 

Sprite 

do 

ab 

Leilah 

do 

ah 

Adyanec 

do 

o2 

Loretta 

do 

o7 

Husted 

do 

o5 

Syra 

Tmatle 

do 

a8 

do 

18 

Almont 

do 

4 

Maria  C 

do 

8 

Petrel 

do 

9 

Pelican 

Wapella 

Etta 

Naphtha  launch 

....:do 

8 
8 

Sloop 

8 

Clipper 

Leila 

do 

10 

do 

8 

do 

17 

Socastee 

Barge 

16 

Winyah 

do 

17 

Schooner 

18 

do 

15 

We  Go 

do 

18 

do 

14 

Waccamaw 

do 

458 

1 do 

269 

William  Linthicum 

1 do 

156 

do 

154 

E.  A.  Danenhower 

do 

228 

1 do 

368 

Cha*.  H.  fipiMf^f^ 

do 

318 

...  .do 

156 

Edward  L.  Martin 

do 

84 

do 

475 

Nellie  Floyd 

do 

457 

Percy  ALlllie 

do 

603 

Golden  Ball 

do 

286 

do 

181 

J.  A.  Beckerman 

do 

486 

do 

204 

Sarah  D.  J.  Rawson 

do 

887 

do 

86 

William  Churchill 

do 

432 

do 

414 

8.  C.Hall 

do 

384 

do 

890 

H.  G.  Morse 

do 

437 

do 

468 

P.  Satisfaction 

do 

524 

do 

498 

C.  C.  Lane 

do 

821 

do 

810 

H.  Lawrence 

do 

770 

do 

817 

B.  I.  Hazard 

do 

892 

do 

408 

Ida  C.  Schoolcraft 

do 

320 

do 

499 

John  B.  Page 

do 

897 

Lottie  R.  Rumell 

do 

304 

John  A.  Curtis 

do 

156 

do 

276 

F.  W.  McCullouKh 

do 

'•27 

Wm.  P.  Hood 

do 

665 

Kate  Darlineton 

do 

135 

do 

633 

City  of  Qeonretown 

do 

596 

a  Approximate. 
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report  of  mr.  reid  wnitford,  a88irtant  knoinekr. 

United  States  Engineer  Office, 

(ieorgetomiy  K  C,  June  SOf  190S, 

Captain:  I  have  the  honor  to  report  as  follows  on  improving  Winyah  Bay,  South 
Carolina,  for  fiscal  year  ending  June  30,  1903: 

Contract  with  R.  (j.  Rohs  for  jetty  work  was  completed  November  12,  1902.  The 
following  work  was  done  on  south  jetty:  24,009.39  tons  laiye  stone  and  14,679.12  tons 
ballast  stone  placed.  This  extended  the  superstructure  of  the  jettv  to  the  26-foot 
contour  at  sea  at  mean  low  water,  raising  its  crest  to  about  3  feet  above  mean  low 
water  to  station  237  t  23,  its  seawanl  end,  making  its  total  length  21,051  feet  from 
its  shore  end  on  South  Island  beach  (tlie  other  stations  being  used  on  the  land  at 
South  Island,  which  are  not  included  in  the  stonework). 

Built  3  mounds  8  feet  above  high  water  (or  12  feet  above  mean  low  water),  to 
plainly  define  the  line  of  jetty  at  high  water^one  at  the  outer  end,  one  at  the  inter- 
section of  the  south  jetty  channel,  and  the  third  one  l)etween  these  two. 

The  original  height  of  the  jetty  was  as  follows,  with  crest  as  narrow  as  lai^ge  stones 
could  be  made  to  stand  after  being  roughly  placeii  from  derrick  slings:  From  station 
26  -f  72,  its  South  Island  shore  end,  to  station  42  (stations  being  100  feet  apart ^  it 
was  built  to  an  elevation  of  10  feet  alK>ve  mean  low  water;  from  station  42  to  station 
185  it  was  built  6  feet  above  mean  low  water;  from  station  185  to  station  212  it  was 
built  from  4  to  5  feet  above  mean  low  water;  from  station  212  to  station  236  -}-  2S  it 
was  built  to  about  3  feet  above  mean  low  water;  the  last  100  feet  of  jetty — station 
236  -j-  23  to  station  237  4  23— submerged  at  low  water.  The  oresent  condition  of  the 
jetty  from  the  South  Island  shore  to  its  seaward  end  is  as  follows: 

From  station  26+72  to  station  42,  practic*ally  unchanged;  from  station  42  to  station 
157-f  63  the  jetty  has  lowere<l  for  about  2,000  feet  to  3  feet  above  mean  low  water,  and 
the  remaining  9,563  feet  is  now  about  5  feet  above  mean  low  water  (the  2,000  feet  are 
aggregated  by  low  places  in  the  total  distance);  from  station  157-f 63  to  station 
196-i  43  the  jetty  has  lowered  in  height  to  3  to  4}  feet  above  mean  low  water;  from 
station  196-}- 43  to  station  235  4  23  the  jetty  has  lowered  in  height  to  about  2  feet 
above  mean  low  water  for  880  feet  and  to  alx)ut  low  water  for  tne  remaining  3,000 
feet.  The  seaward  mound  has  lowered  in  height  to  about  4  feet  above  mean  low 
water,  only  a  small  portion  of  it  showing  at  that  stage  of  water.  The  inner  and 
middle  mounds  have  not  settled  to  any  extent. 

The  depression  in  height  of  jetty  noted  is  not  only  due  to  settling,  but  also  to  a 
great  extent  by  the  toppling  of  capstones  caused  by  the  surging  of  heavy  northeast 
gale  waves. 

This  was  anticipated  in  tlie  plans,  which  provide^l  that  the  jetty  was  to  be  restored 
to  its  desired  height  from  time  to  time  as  the  necessity  of  the  case  required,  till  it 
assumed  a  natural  slof>e  on  both  sides  and  attained  a  fixed  width  and  crest 

NORTH  JETTY. 

The  following  work  was  done  on  the  north  jetty,  completing  it  to  its  adopted 
seaward  end  at  station  111 -f  39,  making  the  length  of  jetty  11,139  feet  from  its  land- 
ward end  on  North  Island,  the  following  8t<3ne  l)einfir  useil:  34,449.65  tons  of  large 
and  2,291.71  tons  ballast  (total  stone  U8e<l  on  both  jetties,  58,519.04  tons  large  and 
16,970.83  tons  ballast).  This  built  the  entire  crest  of  jetty  6  feet  above  mean  low  water, 
with  a  mound  8  feet  above  high  water  or  12  feet  above  mean  low  water  marking  its 
outer  end,  the  last  100  feet  (the  slope)  being  submerged  at  mean  low  water. 

The  present  condition  of  the  jetty  from  its  shoreward  end  on  North  Island  to  its 
seaward  end  is  as  follows: 

Station  0  is  on  shore,  about  1,000  feet  beyond  high -water  mark.  From  station  0 
to  station  10  the  jetty  remains  practically  unchang^.  From  station  10  to  station  35 
it  has  lowere<l  in  height  to  3J  to  4i  feet  above  mean  low  water.  From  station  35  to 
station  45  it  has  lowered  in  height  to  4 J  to  5  feet  above  mean  low  water.  From 
station  45  to  station  69  f  60  there  is  no  appreciable  change.  From  station  69  -f  60  to 
station  110  the  jetty  has  lowered  in  height  to  about  4i  feet  above  mean  low  water, 
except  for  a  distance  aggregating  500  feet,  which  has  lowered  in  height  to  about  1 
foot  above  mean  low  water.  The  mound  at  seaward  end  has  lowered  in  height  to 
about  8  feet  above  mean  low  water. 

The  depression  in  height  of  jetty,  as  noted,  is  not  only  due  to  settling,  but  also  in 
great  part  by  the  toppling  of  capstones,  caused  by  the  surging  of  heavy  northeast 
gale  waves,  which  was  anticipated  in  the  plans,  which  provide<l  that  the  jetty  was 
to  be  restored  to  its  de>ired  height  from  time  to  time  as  the  necessity  of  the  case 
requireil,  till  it  assumed  a  natural  slope  on  both  sides  and  attained  a  fij^ed  width 
and  crest. 
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So  far  as  it  has  been  possible  to  determine  by  cra«8  sectionH,  neither  of  the  jetty's 
foundations  shows  any  special  danger  at  present  of  l)eing  undermined  by  the  action 
of  the  currents. 

Owing  to  the  almost  continuous  absence  of  the  dredge  Winyah  Bay  during  the 
year  from  her  regular  work  at  North  Island,  being  used  in  other  harbors,  only  78,919.07 
cubic  yards  of  material  were  removed — from  the  Middle  Ground  and  South  Jetty 
channel — the  dredge  not  being  available  at  all  for  work  on  shoals  in  upper  bay. 

As  will  be  observed  from  accompanying  tracing,  made  from  annual  survey  of  jetty 
channels  just  completed,  there  is  a  clear  channel  depth  of  15  feet  at  mean  low  water 
entirely  through  the  shoals,  at  the  entrance  to  the  bay,  to  the  ocean. 

This  is  the  depth  providwi  for  in  the  present  approved  project. 

The  following  work  was  done  on  the  extension  of  mud  dike  on  South  Island  in  a 
southerly  direction  toward  Pine  Ridge:  5,178.1  cubic  yards  material,  completing  713 
linear  feet  of  dike  to  full  dimensions;  888  cubic  yards  material,  completing  200  linear 
feet  of  dike  to  partial  dimensions;  839  square  yards  of  grass  sod;  4,165  square  yards 
of  grass  sod  used  in  repairing  the  old  dike  alreadv  built. 

All  this  work  on  dikes  has  been  done  by  hired  labor  with  wheelbarrows.  A  clam- 
shell dredge  will  soon  be  put  to  work  there,  when  it  is  expected  to  hasten  the  dike 
to  completion  within  a  reasonable  time. 

Other  work  has  been:  Repairs  to  dredges  and  making  preparations  to  begin  dredg- 
ing shoals  in  upper  bay  as  provided  for  in  river  and  harbK)r  bill  of  June  13,  1902; 
repairs  to  and  reconstruction  of  dredge  for  extension  of  South  Island  mud  dike; 
survey  of  shoals  in  Winyah  Bay,  repairs  to  and  maintenance  of  plant;  cross  sec- 
tione<i  l)oth  jetties  for  the  purpose  of  getting  records  of  their  heights  of  crest  and 
sloi)es  of  sides,  to  determine  if  foundations  were  undercutting. 

Of  the  total  amount  expended  on  the  entire  work,  about  14}  per  cent  was  for 
maintenance  and  Ht)\  per  cent  for  improvement. 

The  very  gratifying  result  of  the  work  shown  by  increased  depth  to  15  feet,  from 
original  depth  of  9  feet  at  mean  low  water,  has  ^ven  an  impetus  to  the  commerce  of 
the  port,  and  increased  the  value  of  it  to  a  considerable  extent. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford,  Asnsiant  Engineer. 

Capt.  G.  P.  Howell, 

Corps  of  Engineers, 

O  4. 

IMPROVEMENT  OF  SANTEE,  WATEREE,  AND  CONGAREE  RIVERS, 

SOUTH  CAROLINA. 

{a)   SANTEE    RIVER. 

No  work  was  done  during  the  year  except  care  and  maintenance  of 
plant. 

It  is  proposed  to  apply  the  available  balance  to  widening  and  deei>- 
ening  the  EstheiTille-Minim  Creek  Canal  in  accordance  with  the  proj- 
ect, and  to  keep  the  Santee  River  proper  clear  of  snags. 

Money  statement. 

November  1,  1902  (allotted)^ $15,000.00 

June  30,  1903,  amount  expended  during  fiscal  year 4, 185. 32 

Julv  1,  1903,  balance  unexpended 10,814.68 

July  1,  1903,  outstanding  liabilities 847.94 

July  1,  1903,  balance  available 9,966.74 


Amount  (estimated)  required  for  completion  of  existing  project 167, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $40, 000. 00 

For  maintenance  of  improvement 15, 000. 00 

55,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
^    4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


fl  From  river  and  harbor  act  June  13,  1902. 
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For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congrees — 

Approved  March  3,  1881 . . .  $22, 000 

Passed  Aujmst  3,  1882 20,000 

Approved  July  15,  1884 15, 000 

Approved  August  5,  1886  . .  18, 750 

Of  August  11,  1888 24,000 

Approved  Septemberl9, 1890  30, 000 

Approved  Julv  13,  1892 30, 000 


By  act  of  Congress — 

Of  August  18,  1894 $40,000 

Passed  June  3,  1896 48, 000 

Approved  March  3,  1 899 . . .    20, 000 
Approved  June  13,  1902  ...     15, 000 

Total 282,750 


Total  expenditures,  including  June  30,  1903,  $271,935.32. 


C0MM1EBCIAL  STATISTICS,  1902. 


Articles. 


Quantity.       Value. 


OUTWARD  FREIGHTS.  j^^ 

Naval  Btores 20,000 

Cotton 700 

Lumber,  timber,  and  eord  wood 150,000 

Rice  and  rice  flour 27,000 

Fish,  game,  and  vt^etables 60 

Miscellaneous 850 

Total 198,100 

INWARD  FREIGHTS. 

Lliscellaneous '  17,600 

Grand  total I  216,600 


S360,000 

150,000 

S30.000 

130,000 

2,  WO 

35.000 


1,007,500 


875.000 


1,882,500 


lAst  of  vessels  plying  on  Sanlee  River,  SotUh  Carolina^  during  the  calendar  year  190S. 


Name. 


Jno.  M.Cole.... 

Eutaw 

Frank  Sessoms. 

Gardenia 

Otto 

Pender 

Janie 

Willie 

Loretta 

Pelican 

Etta 

Flora  Temple.. 

Clipper 

Lena 

Liza  Jane 

WeGo 

Hugh 


Character. 


Side-wheel  steamer. . 

do 

Stem-wheel  steamer 

do 

Screw  tug 

do 

do 

Yacht 

do 

Launch  

Sloop 


do... 

do... 

do... 

Schooner 
do... 


Length. 

Breadth. 

Feet. 

Feet. 

190 

39.6 

156 

29.8 

86.6 

22.8 

75 

12.6 

81.3 

n.2 

52.7 

14.9 

42.8 

10.5 

40 

9 

40 

9 

80 

7 

47 

11 

34.8 

12.8 

31 

11 

31 

10 

40.8 

12.5 

44 

13.7 

47.6 

14.2 

!>*«"•>• '  l^is. 


Feet.     \     Feet. 
5 

7.8   

8.6   

8.2   

3.7   

8.4    

4.6    

4       

3       

2.5   

3.3  3 
3.3  1               8 

2.9  2 
2.5  I  2 
4.9  ,  4 

4.3  I  4 

3.4  ,  3 


Grofls 
tonnage. 


318 

547 

79 

84 

10 

28 

17 

6 

7 

8 

8 

7 

10 

8 

17 

18 

14 


(5)    WATEREE   RIVER. 

No  work  was  done  during  the  year  except  care  of  plant. 
The  river  and  harbor  act  approved  June  13,  1902,  suspended  work 
on  the  river  until  further  action  by  Congress. 
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Money  statement* 

July  1,  1902,  balance  unexpended 

June  HO,  1903,  amount' expended  during  fiscal  year  . 


1219. 41 
28.66 


July  1,  1903)  balance  unexpended 


190.75 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  19a3 7,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  acC  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  CongresB — 

Approved  March  3,  1881 $8, 000 

Passed  August  2,  1882 15,000 

Approved  July  5,  1884 5, 000 

Approved  August  5, 1886 7, 500 

Of  August  11, 1888 12,000 

ApprovedSeptemberl9,1890.  12,500 


By  act  of  Congress — 

Approved  July  13,  1892 $2,500 

Of  August  18,1894 2,500 

Passed  June3, 1896 5,000 

Approved  March  3,  1899 2, 500 

Total 72,500 


Total  expenditures,  including  Jime  30,  1903,  $72,309.25. 


COMMERCIAL  BTATISTICS,  1902. 


Articles. 

Quantity. 

Value. 

TM»nhflT 

OUTWARD  FBKI0HT8. 

Timt. 
42,500 

76 

185,000 
7,600 

Miflcell&oeous  merclandise. . 

INWARD  FBEIOUT8. 

Grand  total 

42,675 

92,600 

Lui  of  vessels  plying  on  Wateree  River ^  South  Carolina,  during  the  calendar  year  190S, 


Name. 

Character. 

Len^h. 

Breadth. 

Depth. 

Gron 
tonnage. 

Steamer  Janie 

Screw  tug 

Ftel. 
42.8 

Ftet. 
10.6. 

Feel. 
4.5 

17 

(c)   CX>NOABEE   BIVEB. 

Snagging  was  carried  on  from  February  to  May,  1903. 

It  is  proposed  to  expend  the  available  balance  in  keeping  the  river 
clear  of  snags,  and  in  deepening  and  widening  the  channel  to  the 
dimensions  contemplated  by  the  project,  so  far  as  funds  will  permit 
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Money  sUitemeiit. 

November  1,  1902  (allotted)a $5,000.00 

July  1,  1902,  balance  unexpended 299. 18 

5,  299. 18 
June  30,  1903,  amount  expended  during  fiscal  year 1 ,  823. 55 


July  1,  1903,  balance  unexpended 3, 475.  (W 


Amount  (estimated)  required  for  completion  of  existing  project 18, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $5, 000. 00 

For  maintenance  of  improvement 3, 000. 00 

8, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897.  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  Augusts,  1886 $7,500 

Of  AugUHt  1 1 ,  1 888 7 ,  500 

Approve<l  September  19,  1890 5, 000 

Approved  July  13,  1 892 5, 000 

Of  August  18,  1894 4,(X)0 

Paflsed  June  3,  1 896 2,  ( KK) 

Approved  June  13,  1902 5, 000 

Total 36,000 

Total  expenditures,  including  June  30,  1903,  $32,524.37. 


COMMERCIAL  STATISTICS,  1902. 


Articles. 


OUTWARD  FBEIOHTS. 


Timber 


INWARD  FREIGHTS. 


Miscellaneous  merchandise. 
Qrand  total 


Quantity.     Value 


7bn«.     I 

58,000  1    $116,000 


I 


r5 


7,500 


68,075  I      123,600 


L\9i  of  vesoels  plying  mi  Congaree  River,  SotUh  Carolina^  during  the  calendar  year  1902, 


Name.  * 

Character. 

Length. 

Breadth. 

Depth. 

Gross 
tonnage. 

Janie 

Screw  tuflr 

Fed. 

42.8 

F€€i. 

10.5 

¥rd. 
4.6 

17 

05. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA,  FROM  GER- 
VAIS  STREET  BRIDGE,  COLUBMIA,  TO  GRANBY. 


Work  of  building  the  lock  and  abutment  under  the  contract  approve 
October    20,    1900,   with   The   Evansville   Contract    Company,    w 


ed 
as 


continued. 


«  River  and  harbor  act,  June  13,  1902. 
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The  work  was  seriously  dela^^ed  by  numerous  freshets,  and  a  waiver 
of  the  original  time  limit  for  completion,  January  30.  1902,  was 
authorized  l)y  the  Department  January  11, 1902.  W  ith  tne  exception 
of  some  paving  and  crib  extension,  the  contract  is  completed.  The 
four  leaves  of  the  steel  lock  gates  were  built  and  are  ready  to  be 
placed.  Contract  for  erecting  376  feet  of  Chanoine  movable  dam, 
without  navigable  pass,  to  extend  from  the  lock  to  the  abutment,  was 
entered  into  with  The  Evansville  Contract  Company  October  2,  1902, 
the  work  to  be  completed  within  150  working  days.  The  contract 
price  was  $65,875.     Beyond  preparing  the  plant,  little  work  was  done. 

For  details  of  the  work  reference  is  made  to  the  appended  report  of 
Assistant  Engineer  W.  A.  Leland,  who  has  been  in  local  charge  of 
the  work  throughout  the  year. 

It  is  proposed  to  expend  the  available  balance  in  completing  the 
lock  and  movable  dam  and  in  clearing  the  channel  between  the  lock 
and  dam  and  Columbia  of  bowlders  and  other  obstructions. 

Money  statement, 

Julyl,  1902,  balance  unexpended $193,423.12 

June  iio,  1903,  amount  expended  during  fiscal  year 52, 541. 35 

July  1,  1903,  balance  unexpended 140,881.77 

July  1,  1903,  outstanding  liabilities 6,523.70 

July  1,  1903,  balance  available 134,358.07 

July  1,  1903,  amount  covered  by  uncompleted  contracts 75, 092.  70 

Amount  and  date  of  all  appropriations  for  this  work  are  as  follows: 

By  act  of  Confess — 

ApproveilMarch  3,  1899 $50,000 

Approved  June  6,  1900 100, 000 

Approved  March  3,  1901 50, 000 

Approved  June  28,  1902 50,000 

Total 250,000 

Total  expenditures  to  June  30,  1903,  $109,118.23. 


LIST  OF  CONTRACTS   IN   FORCE. 


Contract  for — 


Constructing  lock  and  abut- 

ment. 
ConstructingChanoine  dam . 


Name  of  contractor. 


Date  of 
approval. 


The    Evansville   Contract 

Company. 
do 


Oct.    20,1900 
Nov.    6,1902 


Date  of       I      l)att?  of 
beginning,      completion. 


Nov.  29,1900 
Dec.  10,1902 


a  Jan.  30,1902 

(ft) 


a  Time  limit  waived.  ft  150  working  days. 

There  is  at  present  no  navigation  on  this  portion  of  the  river. 


report  of  mr.  w.  a.  leland,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  S.  C,  June  SO,  1903, 

Captain:  T  have  the  honor  to  submit  the  following  annual  report  of  work  done  on 
Ck>ngaree  River  from  Gervais  Street  Bridge,  Columbia,  to  (iranby: 
Lock  and  abutment. — At  the  beginning  of  the  fiscal  year  the  EvawsviWfe  CovvVtw:^ 
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Company  had  completed  the  abutment  except  the  paving,  and  had  completed  abont 
half  of  the  lock  walls.  During  the  past  fiscal  year  work  was  carried  on  whenever 
the  stage  of  the  river  permitted^  except  for  a  part  of  October  and  November,  when  a 
chan^  of  superintendents  was  made,  and  the  entire  contract  was  completed  except 
the  nprap  work  below  the  abutment  and  an  extension  of  the  upper  guide  crib. 

The  items  of  work  done  under  this  contract,  with  contract  prices  and  totals  of  quan- 
tities, are  given  in  the  following  table: 


Kind  of  work  and  material. 


Earth  excavation cubic  yarda. . 

Embankment do 

Rock  excavation do 

Timber  in  permanent  construction . .  .M  B.  M. . 

Sheathinor do 

Btonefllling cubic  yards.. 

Puddle : do.... 

Concrete do 

Bolt  holes  in  ma8onr>- linear  feet. . 

Miter  sillB MB.M.. 

Cioncrete  paving cubic  yards. . 


Total 


Done  prior  to  July  1, 

Done  after  July  1, 

1902. 

1902. 

Price  per 

Quanti- 
ties. 

unit. 

Quanti- 
ties. 

Ckwt 

(Vwt. 

10.44 

5,049 

$2,221.56 
594.72 

2,340 

fl,029.60 

.50 

1,008 

4,259 

2,51-2.81 

3.96 

3,632 

14,382.72 

214 

847.44 

40.00 

69,920 

2,796.80 

9,862 

394.48 

85.00 

2,030 

71.05 

2.830 

99.05 

1.58 

837 

1,322.46 

213 

836.51 

2.96 

102 

301.92 

168 

497.28 

7.00 

2,128 

14,896.00 

3,128 

21,896.00 

.50 

23              11.50 

227 

113.50 

90.00 

1,764 
1,697 

158. 76 

6.60 

11,200.20 

36,598.73 

39,085.66 

Chano'ine  uickd  dam. — Bi<l8  were  opened  September  3,  1902,  for  building  376  feet 
of  Chanoine  dam,  and  contract  was  entered  into  with  The  EvansNille  Contract  Ck)m- 
rany,  the  lowest  bidders,  on  October  2,  1902,  and  the  contract  was  approved  by  the 
Chief  of  Engineers  November  6,  1902.  The  contractors  erected  a  tower  on  either  side 
of  the  river  and  perfected  a  cable  line  with  trolley  running  immediately  over  the 
foundation  of  the  dam.  The  stone  crusher  was  raised  to  level  of  the  railroad  supply 
track  and  concrete  mixer  and  bins  were  changed  to  be  within  reach  of  trolley.  A 
dredge  was  constructed  for  supplying  sand  for  concrete  and  a  small  steamer  was  built 
for  towing  the  sand  lighters.  About  100  feet  of  cofferdam  was  completed,  extending 
from  lock  toward  the  abutment  This  was  washed  away  bv  freshet  during  first  part 
of  June,  and  about  75  feet  bad  been  rebuilt  by  the  end  of  the  same  month. 

Work  by  hired  laffor, — Lever  arms  to  lock  gates  were  completed  and  oak  miter  posts 
were  fitted  in  place.  Gates  were  moved  to  lock  walls.  Timber  to  be  used  as  tem- 
porary coffer  at  upper  and  lower  ends  of  lock  was  purchased  and  stored  in  warehouse. 
A  pulsometer  ana  boiler  were  purchased  to  free  lock  chamber  of  water.  Gates  were 
not  mounted,  as  the  contractors  were  preparing  to  build  cofferdam  for  a  portion  of 
the  Chanoine  dam  and  Jock  chamber  nad  to  to  kept  open  for  the  passage  of  water. 
Valves  were  set  before  the  contractors  finished  the  lock.  The  river  was  thoroughly 
sounded  from  the  lock  to  Grervais  Street  Bridge  and  a  proposed  channel  150  feet 
wide  located  on  map. 

Respectfully  submitted. 

W.  A.  Leland,  Aasistajit  Engineer, 

Capt  G.  P.  Howell, 

Corps  of  Engineers 


0  6. 


IMPROVEMENT  OF  THE  INLAND  WATERWAYS  BETWEEN   CHARLES- 
TON HARBOR,  SOUTH  CAROLINA,  AND  OPPOSITE  McCLELLANVILLE. 

No  work  was  done  during  the  year,  as  title  to  the  lands  required  for 
the  improvement  must  first  be  obtained. 

A  project  for  the  exdenditure  of  the  appropriation  will  be  submitted 
when  the  titles  have  been  obtained. 
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Money  statement, 

July  1,  1902,  balance  unexpended $60,000.00 

July  1,  1903,  balance  unexpended 50,000.00 

Amount  ( estimated )  required  for  completion  of  existing  project 75, 290. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1, 1903 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
{    4,1897. 


APPROPRIATIONS. 

June  13,  1902 $60,000.00 


repobt  and  estimate  of  capt.  j.  0.  sanfobd,  oobps  op  engineebs. 

United  States  Engineeb  Office, 

Charleston,  S,  C.^  March  18,  1902. 

General:  I  have  the  honor  to  submit  the  following  estimates  for 
improving  the  inland  navigation  between  Charleston,  S.  C,  and  oppo- 
site McClellanville,  the  estimates  being  given  for  a  depth  of  6  feet  at 
mean  low  water  and  for  a  depth  of  4  feet  at  the  same  stage,  the  esti- 
mates being  in  each  case  bas^  on  the  same  unit  prices  and  all  calcula- 
tions made  in  the  same  manner  as  in  report  of  examination  of  1899, 
within  referred  to: 

CHARLBBTON  TO   MOCLBLLAXVILLB. 

6  feet  depth,  75  feet  bottom  width $206,910 

4feetdepth,  75  feet  bottom  width 152,570 

4  feet  depth,  60  feet  bottom  width 125,290 

In  the  above  estimates  the  route  followed  bv  both  the  6-foot  and 
4-foot  channels  is  the  same  as  estimated  for  in  the  report  of  examina- 
tion of  1899,  except  that  in  the  case  of  both  depths  the  use  of  Bullyard 
Sound  is  contemplated  instead  of  cutting  through  the  marshes  behind 
the  sound,  thus  reducing  the  amount  of  dredging  by  about  150,000 
cubic  yards.  The  estimate  for  a  4-foot  channel  60  feet  wide  at  bottom 
is  added  for  the  reason  that  this  is  the  width  adopted  for  *Wappoo  cut, 
a  part  of  the  inland  passage  between  Charleston  and  Savannah,  and  is 
believed  to  be  sufficient  for  all  the  navigation  that  is  in  immediate 
prospect. 

In  all  former  estimates  for  improving  this  portion  of  the  inland 
passage  no  provision  was  made  for  the  purchase  of  land  where  cuts 
through  marsh  were  contemplated,  and  no  provision  for  such  purchase 
is  made  in  the  estimates  given  above.  *  *  *  These  lands  are  prac- 
tically valueless  at  present,  and  it  is  thought  that  an  appropriation 
should  be  conditioned  upon  being  able  to  secure  the  land  neeaed  free 
of  cost  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 
Captain  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeers,  U.  S,  A. 
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07. 

IMPROVEMENT  OF  HARBOR  AT  CHARLESTON,  SOUTH  CAROLINA. 

No  work  was  done  on  the  jetties. 

The  seagoing  suction  dredge  Charleston  worked  during  the  greater 
portion  of  the  3'ear.  She  removed  218,921  cubic  yards  of  material 
from  the  outer  shoal  and  63,309  cubic  yards  from  the  inner  shoal. 
The  dredge  Cape  Fear  worked  only  a  few  days  in  fFuly  and  removed 
5,921  cubic  yards  from  the  eastern  channel,  and  814  cubic  yards  from 
the  inner  shoal.  The  total  quantity  of  material  removed  during  the 
year  was  288,965  cubic  ^-ards.  Whenever  weather  permitted,  the 
dredges  worked  on  the  outer  bar.  Work  in  the  eastern  channel  was 
directed  toward  deepening  and  widening  this  channel  along  the  lighted 
range.  Work  on  the  inner  shoal,  near  the  inner  entrance  to  the  jettv 
channel,  has  been  done  only  when  storms  made  it  impossible  to  work 
on  the  outer  bar. 

The  annual  survejr  shows  a  least  depth  of  26  feet  at  mean  low  water 
throughout  the  entire  improved  channel.  This  depth  now  extends 
from  the  city  wharves  to  tne  ocean.  The  mean  rise  of  tide  is  5.2  feet. 
At  the  date  of  the  last  annual  report  there  was  a  distance  of  3,00()  feet 
on  the  outer  bar  where  the  deptn  was  24.2  feet.  The  project  depth 
has  been  obtained,  but  not  the  required  width  of  600  feet.  Between 
the  jetties  the  width  is  generally  250  feet,  being  reduced  to  about  175 
feet  at  two  places  where  survey  of  the  previous  3'ear  shows  a  width  of 
about  125  feet.  On  the  eastern  channel  across  the  outer  bar  the 
width  generally  is  225  feet;  at  one  place  it  is  only  about  50  feet.  These 
results  were  obtained  with  a  hydraulic  dredge,  which  could  remove 
about  1,500  cubic  ^^ards  per  working  day.  The  new  dredge  will  prob- 
ably have  a  capacity  of  4,000  cubic  yards,  and  much  better  results 
will  be  obtained  when  it  is  at  work  assisting  the  Charleston, 

Under  the  contract,  approved  January  15,  1901,  with  the  Peters- 
burg Iron  Works  Campany  for  the  construction  of  a  large  seagoing 
suction  dredge,  at  a  cost  of  $144,300,  the  contract  time  for  completion 
being  November  24, 1901,  the  work  has  continued  slowl3\  The  dredge 
will  probably  begin  work  during  the  present  calendar  year. 

In  view  of  the  beginning  of  work,  under  extensive  plans,  on  the 
new  naval  station  at  Charleston,  it  is  important  that  an  entrance  chan- 
nel not  less  than  26  feet  deep  at  mean  low  water  and  600  feet  wide,  as 
contemplated  b}"  the  project,  shou  d  be  speedily  obtained.  An  esti- 
mate of  $100,000  is,  therefore,  submitted  below. 

Report  of  Assistant  Engineer  James  P.  Allen  and  two  maps  ^  show- 
ing the  inner  shoal  and  the  outer  shoal  are  transmitted  herewith. 

a  Not  printed. 
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Money  statement, 

July  1,  1902,- balance  unexpended $202,742.33 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 60, 000. 00 

April  16,  proceeds  auction  safes  of  Government  property  credited  in 
Treasury  of  United  States 85.00 


June  30,  1903,  amount  expended  during  fiscal  year 


262, 827. 33 
65,066.29 


July  1,  190:^,  balance  unexpended 197,761.04 

July  1,  1903,  outstanding  liabilities 4,415.87 


July  1,  1903,  balance  available 193,346.17 


July  1,  1903,  amount  covered  by  uncompleted  contracts 78, 760. 00 


'Amoont  (estimated)  required  for  completion  of  existing  project 98, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1 ,  1903 100, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  June  18,  1878. .     $200, 000 

Approved  March  3, 1879 . .  200, 000 

Approved  June  14,  1880. .  170, 000 

Approved  March  3, 1881 . .  175, 000 

Passed  August  2,  1882 300, 000 

Approved  July  5,  1884. . .  250, 000 

Approved  August  5, 1886.  187, 500 

Of  August  11,  1888 350,000 

Approved  Sept.  19, 1890. .  370, 000 

Approved  July  13,  1892. .  225, 000 

Approved  March  3, 1893. .  750, 000 

A  pproved  August  18, 1894 .  450, 000 

Total  expenditures  to  June  30,  1903,  $4,304,823.96. 


By  act  of  Ck)ni 

Approved  March  2, 1895. 

Approved  June  6, 1900. . . 

Approved  Jime  13, 1902.. 

Approved  June  28, 1902.. 

Approved  March  3, 1903. . 

April  16,  proceeds  auction  sales 

of     Government    property 

credited     in     Treafmrv     of 

United  States ...*..... 


$500,000 

220,000 

45,000 

50,000 

60,000 


85 


Total 4,502,585 


LIST  OP  CONTRACTS   IN  FORCE    (bMERGENCY   CONTRACTS). 


Contract  for— 


Berth  for  dredge,  storage  room. 

and  handling  coal. 

Furnishing  coal 

Berth  for  dredge,  storage  room, 

and  handling  coal. 

Furnishing  coal 

Building  launch 

Berth  for  dredge,  storage  room, 

and  handling  coal. 
Furnishing  coal. 


Name  of  contractor. 


Consumers'  Coal  Co . . 


.do 
.do 


do 

E.G.  Hall,  jr 

Consumers*  Coal  Co 


....do 
Cargo  coal I do 


Date  of 
contract. 


Dec.    1.1901 


Mar. 
Aug. 

Oct. 
Feb. 
Feb. 

Mar. 
Mar. 


25,1902 
26,1902 

25,1902 

2,1903 

24,1908 

25,1903 
28,1903 


Date  of 
beginning. 


Dec.     1,1901 

Mar.  26,1902 
Sept.    1,1902 

Oct.  26,1902 
Feb.  12,1903 
Feb.  26,1903 

Mar.  26,1903 
Mar.  29. 1903 


Date  of 
completion. 


Sept.  1,1902. 

Oct.  26, 1902. 
Mar.  1,1903. 

Mar.  26, 1903. 
July  1.1903.a 
Aug.  26, 1903. 

Apr.  26, 1903. 
Apr.  8. 1903. 


a  Time  limit  for  completion  waived. 
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[Doai  not  iDclade  tiade  betveen 
ArrivaU  and  (jeomncet  of  vateb 


le  coUecUon  dIMrlct] 


Foreign  porta. 

""""" 

American  veaela. 

Forelpive-eU. 

IWBJ. 

No. 

Tons.    1  Crew. 

No. 

Toni. 

Crew. 

No. 

Tom 

Crew, 

602 
200 

To™, 

Crew. 

ArrtTed... 
aewed... 

■It 

!:S 

S 

100 

iS2,saa 

68,264 

;s 

1,166.538 

-J6.414 
4,480 

Volun  o(  exporta $5, 32< 

Value  of  importa 1,771 

Duties  ooUectod S 

Commtret  through  CbarlaUM  Harbor,  ocean  aUrana,  •ojendot  year  190t. 


2,000 

pOVDdji. 

Value. 

ArOelBi 

TOMOI 
2,000 

V^u.. 

-PO.™. 

bib 
i;«a 

6,1W 
4.«6g 

7,ms 

6.»7» 

if 

386,060 

1 

T0&[93e 

73,474 
346,032 

Miaio 
S36!»ea 

4S,372 
366.  ZW 
307,712 

263;  5§0 
ll.TwiTW 

expo™. 

1 

67,  WM 

4,295 

'966 
6,648 

•^■s 

BO,  MO 

«.4S6.Z» 

4,  »»,016 

C  o  llo  n.faciory  awe^dngs 

T«nk™  (bliiii  and  iii- 

kISS 

S3,  SAO 

^uSSlS.e'J'nd  Mph^ 

374,077 

18,3S0,6M 

CemenUlme...dpl«.e,.. 

T""" 

m;riH 

..,.,6^, -.71 

These  commercial  atatiBtics  do  not  include  a  large  part  of  the  huaineee  of  Charles- 
ton whicb  is  done  by  the  railroads,  nor  do  they  include  the  commerce  possine  ov«r 
the  rivere  which  enter  the  harbor,  nor  over  the  inland  routee  to  the  North  and  South. 
The  commerce  to  and  from  Charleston  through  Wappoo  Cut  alone  amounted  to 
143,165  tons,  valued  at  S2,637,4S1,  in  the  calendar  year  1902. 

The  FOTilar  lines  of  eteamshipe  established  between  this  and  other  porta  comprise 
a  total  of33  steamshipe,  of  which  IH  have  been  added  during  the  past  fiscal  year. 


BXPOtn'  OF   NB.  JAUKa   F.  ALLBN,  ASeiSMNT   BNOIHEBB. 

United  Statbs  Enoinekb  OpncB, 

(MrtaUm,  S.  C,  Jwnt  SO,  1903. 
Caftaik;  I  have  the  honor  to  submit  the  following  annual  report  for  Charlealon 
Harbor,  South  Carolina: 
The  work  daring  the  year  has  been  dredging  under  the  project  for  obtaining  a 
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channel  of  at  least  26  feet  depth  and  600  feet  width  at  mean  low  water.  No  work 
was  done  for  the  maintenance  of  any  channel  or  channels.  The  dredges  Charledon 
and  Cape  Fear  were  used  for  this  work.  The  Cape  Fear  worked  for  only  a  few  days 
in  July  and  removed  5,921  cubic  yards  from  the  eastern  channel  and  814  cubic  yards 
from  the  inner  shoal.  She  left  Charleston  on  July  10  for  Fernandina,  Fla.  After 
repairing  at  Jacksonville,  Fla.,  the  Charleston  resumed  work  at  this  harbor  July  24 
and  continued  during  the  year,  with  a  few  interruptions  due  to  breakages,  until 
June  17,  1903,  when  she  was  removed  from  the  work  for  repairs. 

On  June  19,  1903,  she  left  Charleston  for  Jacksonville,  Fla.,  and  was  taken  upon 
the  marine  railway  there  on  the  23d.  On  June  30  she  was  still  upon  the  railway, 
where  her  bins  were  being  recalked  and  gates  rejMiired.  Two  new  stern  bearings 
will  be  cast  and  one  put  on  and  other  general  repairing  done.  She  removed  during 
the  j^ear  218,921  cubic  yards  of  material  from  the  outer  and  63,309  cubic  yards  from 
the  inner  shoal,  making  a  total  during  the  year  of  282,230  cubic  yaras.  As  the 
Cape  Fear  remove<l  6,735  cubic  yards,  the  total  Quantity  removed  during  the  year  was 
'288,965  cubic  yards;  total  from  beginning  of  operations,  4,339,164  cubic  yards. 
The  amount  taken  out  during  the  past  year  is  about  5i  per  cent  of  the  total  estimated 
yardage  necessary  to  be  removed  in  order  to  secure  the  required  channel  depth  and 
width.  For  the  earlier  portion  of  the  year  the  work  on  the  outer  shoal  had  refer- 
ence to  the  removal  of  a  lump  between  the  original  range  of  the  eastern  channel  and 
the  new  lighted  range,  but  for  the  greater  partx)f  the  year  it  was  confined  to  the  new 
lighted  range.  Very  considerable  progress  was  made  toward  securing  the  proposed 
channel  width  and  depth,  as  will  be  shown  later  in  this  report.  Judged,  however, 
by  tfcte  percentage  of  the  material  removed,  it  would  require  nearly  twenty  years  to 
complete  the  work  with  the  dredge  Charleston.  The  amount  of  material  removed  is 
somewhat  larger  this  year  than  it  has  been  for  the  several  years  preceding.  This 
may  be  due  to  one  or  all  of  several  causes,  viz,  a  class  of  material  which  was  rather 
more  easily  dredgetl,  better  management  of  the  loading  and  dumping,  or  the  use  of 
a  new  form  of  drag  for  the  CharleSon. 

A  new  sounding  boat  designed  mainly  for  use  at  this  harbor  was  authorized,  and 
is  now  under  construction  at  Mount  Pleasant,  Charleston  Harbor,  South  Carolina. 
This  boat  is  40  feet  long,  10  feet  beam,  and  is  provided  with  a  "Standard''  gasoline 
engine.  She  will  be  completed  in  July,  is  expected  to  develop  a  speed  of  at  least  9 
miles  an  hour,  and  is  designed  so  as  to  be  especially  suited  for  the  hydrographical 
surveys  required  in  this  harbor.  A  number  of  minor  surveys  of  the  localities  where 
dredging  work  was  in  progress  were  made.  March  9,  1903,  a  survey  of  the  outer 
channel  showed  a  central  depth  of  not  less  than  25.9  feet,  and  Ma^  4,  a  26-foot  chan- 
nel was  shown  entirely  through  from  Charleston  to  the  ocean,  with  a  least  width  of 
about  130  feet. 

The  annual  survev,  covering  substantially  the  same  ground  as  last  ye&Ty  was  made 
between-  May  18  ana  July  1,  and  two  charts  taken  therefrom  are  submitted  herewith. 
One  of  these  shows  the  inner  and  the  other  the  outer  shoal.  The  intermediate  por- 
tion of  the  jettv  channel  has  not  changed  materially  since  the  annual  survey  of  1902. 
A  central  depth  of  at  least  26  feet  at  mean  low  water  is  shown  entirely  through,  and 
a  good  channel  not  less  than  25  feet  deep  and  250  feet  wide.  The  old  entrance  chan- 
nel has  shoaled,  so  that  the  navigable  depth  is  now  less  than  18  feet  at  mean  low 
water.  There  are  three  quite  narrow  places  in  the  main  jetty  channel.  The  first  is 
at  the  point  near  the  inner  end  where  the  channel  changes  direction  from  the  Fort 
Sumter  range  to  the  Mount  Pleasant  Range.  The  second  is  on  the  old  Fort  Sumter 
range  near  the  ends  of  the  jetties,  and  the  third  is  in  the  eastern  channel  near  its 
outer  end.  Attention  was  called  last  year  to  the  fact  that  the  north  shoal,  just  inside 
of  the  jetties,  was  encroaching  upon  the  main  channel.  This  process  is  continued, 
forming  the  second  narrow  place  alluded  to,  and,  furthermore,  there  has  been  an  out- 
ward movement  of  this  narrow  place  similar  to  that  reported  last  year.  The  general 
movements  of  shoals  are  like  those  reported  for  previous  years.  The  most  note- 
worthy feature  is  the  continuance  of  the  crest  of  the  north  shoal  just  within  the  jetty 
ends  in  practically  the  same  position  for  the  last  two  years.  This  is  noteworthy  as 
at  least  an  apparent  exception  to  the  general  rule  of  the  movement  of  these  shoals. 
The  areas  of  the  outer  shoals  have  not  decreased  as  heretofore.  The  discontinuance 
of  dredging  along  the  edges  of  these  shoals  probably  explains  this. 

Respectrally  submitted. 

James  P.  Allen,  Asgistant  Engineer, 

Capt.  G.  P.  Howell, 

Corps  of  Engineers, 
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0  8. 


IMPROVEMENT  OF   WAP1X)0  CUT,  SOUTH   CAROLINA. 


The  work  during  the  3'ear  was  a  survey  of  the  improved  portions  of 
the  cut. 

It  is  proposed  to  expend  the  balance  on  hand  in  widening  and  deep- 
ening the  cut  across  the  Ashley  River  bar  to  the  project  width  and 
depth  of  200  and  7  feet,  respectively,  and  in  maintaining  the  project 
width  and  depth  in  the  other  portions  of  the  channel. 

Mfmey  statement. 

July  1,  1902,  balance  unexpended $8,000.00 

June  30,  1903,  amount  expended  during  fiscal  year 128. 56 

July  1,  1903,  balance  unexpended 7, 871 .  44 


Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 


By  act  of  Congress — 


Approved  March  3,  1881 .. .  $10, 000  ,  Approveni  July  13,  1892 $10, 000 

Of  August  18,*  1894 7,000 


Passed  August  2,  1882 10, 000 

Approved  J  uly  5,  1 884 3, 000 

Approved  August  5,  1886  . .  5, 000 

Of  August  11,  1888 5,000 

Approved  September  19, 1890  10, 000 


Passed  June  3,  1896 2, 500 

Approved  June  13,  1902  ...       8, 000 


Total 70,500 

Total  expenditures,  including  June  30,  1903,  $62, 628.56. 


COMMERCIAL  STATISTICS,  1902. 


Articles. 


Rice 

Vegetables 

Cotton 

Cottonseed 

Lumber 

Phosphate  nx-k 


Tons  of 

2,000 

Value. 

poundH. 

1 

8,280 

$414,000 

8,830 

874.800 

1,420 

700,281 

688 

12.384 

63,680 

159,515 

25,567 

76, 701 

1 

Articles. 


Manipulated  fertilizers 

Gravel  and  shell 

Miscellaneous 

Total 


Tons  of 

2.000 
pounds. 


Value. 


«96,000 

14.800 

789, 1)00 


2,687.481 


O  g. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  CHARLESTON  AND 

BEAUFORT,  SOUTH  CAROLINA. 

No  work  has  been  done  during  the  year. 

It  is  proposed  to  expend  the  appropriation  in  beginning  the  con- 
struction ot  a  canal  across  FenwicK  Island. 
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Money  atatemervt. 

July  1,  1902,  balance  unexpended $30,000.00 

June  30,  1903,  amount  expended  during  fiscal  year 7. 40 

July  1,  1903,  balance  unexpended 29,992.60 


Amount  (estimated )  required  for  completion  of  existing  project 31, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903 20, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897. 


APPBOPRIATION. 

June  13,  1902 $30,000.00 


O  lo. 

IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 

No  work  has  been  done,  the  only  expenditures,  $19.58,  being  in 
connection  with  collection  of  commercial  statistics  and  for  traveling 
expenses. 

it  is  proposed  to  expend  the  available  balance  in  making  a  survey 
to  determine  condition  of  the  channel  and  in  restoring  the  width  and 
depth,  so  far  as  funds  will  permit,  where  deterioration  has  occurred. 

Money  statement. 

July  1,  1902,  balance  unexpended $2,407.25 

June  30,  1903,  amount  expended  during  fiscal  year 19. 5S 

July  1,  1903,  balance  unexpended 2,387.67 


Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $9, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

11,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropiiations  have  been  made: 

By  act  of  Congress — 

Approved  September  19,  1890 $12,500.00 

Approved  July  13,  1892 12,500.00 

Of  August  18, 1894 5,000.00 

Passed  June  3,  1896 1,000.00 

Approved  June  13,  1902 2,000.00 

Total 33,000.00 

Total  expenditures  to  and  mcluding  June  30,  1903,  $30,612.33. 
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COMMERCIAL  HTATI8TIC8,  1902. 


Articles. 


Phosphate  rock 

Cotton,  cotton  Reed,  and  miscellaneous  merchandise 

Lumber 

Oysters  (canned) 

Total 


Value. 


$156,832 

393.215 

2,060 

21,000 

571,607 


Number  and  class  of  vessels  thai  have  nangaied  that  portion  of  Beaufort  River  knoum  as 

Brickyard  Creek  during  the  year  190^. 


Kind. 


Tugboats 

Lighters 

Yachts  (steam) 

Schooners 

Buoy  tender 

Revenue  cutters 
Torpedo  boats . . 

Sloops  

Dredges 

Passenger  boats 
Pilot  boats 


Number. 


6 

20 
80 
6 
1 
2 
7 

15 
4 
2 
2 


Total 
tonnage. 

Total 
value. 

Number 
single 
trip**. 

860 

140,000 

1,500 

2,000 

10,000 

1,200 

4,600 

1,000,  QUO 

160 

2,400 

60,000 

6 

500 

40,000 

4 

600 

100,000 

10 

7 

200 

666* 

2,666' 

400 

160,000 

8 

600 

20,000 

104 

96 

7,000 

80 

Remarks. 


Loaded  one  way  only. 


Carrying  2,600  passengers. 


O  II. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION,  INDEFINITE. 

Nothing  was  done  during  the  year.  There  are  a  few  sunken  logs  in 
the  inland  passage  between  Charleston  and  Beaufort,  S.  C,  which  nave 
not  seriously  interfered  with  navigation.  As  some  work  is  contem- 
plated in  the  vicinity  these  will  be  removed  at  the  first  favorable 
opportunity. 

An  allotment  of  $2,000  was  made  for  removing  the  wreck  of  an  old 
vessel  which  had  been  converted  into  a  phosphate  barge,  and  which 
lies  in  Ashley  River,  near  Lambs,  S.  C.  Bids  for  the  removal  of  this 
wreck  were  excessive  and  were  rejected.  The  wreck  will  be  removed 
by  hired  labor  and  the  use  of  the  Government  plant. 


APPENDIX  P. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA;  OF 
INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH,  GEORGIA,  AND  FER- 
NANDINA,  FLORIDA,  AND  OF  CUMBERLAND  SOUND,  GEORGIA  AND 
FLORIDA. 


REPORT  OF  LIEUT,  COL,  JAMES  B,  QUINN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVBMENTB. 


1.  Savannah  Harbor,  G^rgia. 

2.  Savannah  River,  below  Augusta,  Greor- 

gia. 

3.  Savannah  River,  above  Augusta,  Creor- 

gia. 

4.  Harbor  at  Darien  and   Doboy  Bar, 

Greoivia. 

5.  Altamuia  River,  Georgia. 

6.  Oconee  River,  Georgia. 


7.  Ocmulgee  River,  Greorgia. 

8.  Brunswick  Harbor,  Georgia. 

9.  Inside  water  route  between  Savannah, 

Georgia,  and  Femandina,  Florida. 

10.  Cumberland    Sound,    Georgia    and 

Florida. 

11.  Removing  sunken  vessels   or  craft 

obstructing  or  endangering  naviga* 
tion. 


United  States  Engineer  Office, 

Sa/vannah^  Ga.^  July  17^  1903. 

General:  I  have  the  honor  to  transmit  herewith  mv  annual  report 
for  the  fiscal  year  ending  June  30, 1903,  upon  the  works  of  the  river 
and  harbor  improvements  in  my  charge. 
Very  respectfully, 

James  B.  Quinn, 
Lieut,  Col.^  Catps  of  Migineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeers^  U.  S.  A. 


P  I. 

IMPROVEMENT  OF  SAVANNAH  HARBOR.  GEORGIA. 
operations  DURINQ  the  fiscal  year  ending  JUNE  30,  1903. 

There  were  dredged,  under  contracts,  for  maintenance  of  the  26-foot 

channel,  241,238.2  cubic  yards  of  material.     The  Government  dredge 

Cape  Fear  removed  7,377  cubic  ^^ards  from  Tybee  Knoll. 

WW 
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Contracts  were  entered  into  for  dredging  a  channel  28  feet  deep  at 
mean  high  water  from  the  old  waterworks,  above  Savannah,  to  the 
ocean.  This  does  not  include  dredging  on  Tybee  Knoll  and  on  the 
outer  bar,  which  is  to  be  done  by  Government  seagoing  dredge.  Under 
these  contracts  there  were  dreaged,  for  the  28-foot  project,  up  to  June 
30,  1903,  a  total  of  1,048,613.9  cubic  yards  of  material. 

A  conti'act  was  made  for  the  construction  of  two  mooring  dolphins. 
Only  one  of  these  has  been  begun — that  at  the  Bight,  which  is  practi- 
cally completed. 

The  Mackay  Point  training  wall  was  repaired  and  extended,  and  four 
self-registering  tide  gauges  were  established. 

For  a  history  of  the  work  and  a  detailed  statement  of  operations 
during  the  past  fiscal  year,  see  report  of  Mr.  A.  S.  Cooper,  assistant 
engineer,  herewith. 

COMMERCE  AND  NAVIGATION. 

Full  discussions  of  the  commerce  of  Savannah  were  given  in  the 
reports  of  the  Chief  of  Engineers  for  1890,  pages  1252  and  1253,  and 
for  1897,  page  1497. 

The  regular  lines  of  steamships  established  between  this  port  and 
New  York,  Boston,  Baltimore,  and  Philadelphia  comprise  a  total  of  14 
steamers,  of  which  7  run  to  the  first-named  port,  making  an  occasional 
trip  to  Boston,  and  7  to  the  last-named  two.  During  the  calendar  year 
1902  they  made  448  round  trips  and  carried  883,597  tons  of  freight. 
Two  steamships  have  recently  been  added  to  the  line  between  Savann^ 
and  New  York. 

On  the  inland  waters  there  are  a  number  of  small  steamers  plying 
between  Savannah  and  adjacent  ports,  besides  numerous  schooners 
and  small  sailboats.  It  is  estimated  that  for  the  year  1902  this  por- 
tion of  the  commerce  amounted  to  180,000  tons,  valued  at  $1,800,000. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  shipments  for  the  year  1902  were  as  follows:  Of  cotton, 
1,140,177  bales;  of  lumber,  187,813,700  feet;  and  of  naval  stores, 
296,430  barrels  of  turpentine,  and  975,028  barrels  of  rosin. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  coastwise 
and  local,  during  1902,  was  3,232,909  tons,  valued  at  $175,271,911,  the 
gain  in  tonnage  over  the  previous  year  being  389,648  tons. 

The  shoaling  at  Tybee  Knoll  causes  the  available  depth  to  the  sea  to 
suffer  a  loss.  The  improvement  so  far  completed  has,  however,  pro- 
cessed in  a  satisfactory  manner;  the  depth  between  the  citv  and  Tybee 
Knoll  has  been  maintained  without  serious  reduction,  ana  the  indica- 
tions are  that  the  wide  channel  being  dredged  out  will  maintain  itself 
by  the  natural  scour  with  slight  assistance  by  dredging.  It  is  believed 
that  the  new  seagoing  dredge  shortly  to  be  built  for  this  improvement 
will  be  able  to  dispose  of  the  accretions  in  the  portion  of  the  channel 
between  the  ends  of  the  jetties  and  the  sea. 

The  controllingdepth  on  June  30,  1903,  was  17.5  feet,  at  mean  low 
water,  on  Tybee  Knoll.  The  mean  rise  of  the  tide  at  this  point  is  6.8 
feet.  At  every  other  point  in  the  harbor  there  was  an  available  depth 
of  19.5  feet  at  mean  low  water. 
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Mon^y  statement, 

July  1,  1902,  balance  unexpende<i $436, 867. 03 

Amount  received  from  proceeds  of  Government  property 75.  (X) 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 720, 000. 00 


1, 156, 942.  as 
June  30,  1903,  amount  expended  during  fiscal  year 202, 067. 95 


Julv  1,  1903,  balance  unexpended 954, 874, 68 

July  1,  1903,  outstanding  liabilities 80, 184.  71 


July  1,  1903,  balance  available 874,689.97 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 892, 933. 15 


Amount  (estimated)  required  for  completion  of  existing  project 280, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  l>alance  unexpended  July  1,  1903: 

For  works  of  improvement $280, 000. 00 

For  maintenance  of  improvement. 100, 000. 00 

380,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNT  AND  DATE  OF  ALL  APPROPRUTIONS. 


From  1826  up  to  the  date  of  the  22-foot  plan  of  improvement  appro- 
priations amounting  to  $667,096.64  were  made  for  the  improvement  of 
the  harbor  and  for  the  removal  of  wrecks,  as  follows: 


By  act  of  Congress  of — 

March  18,  1826 $50,000.00 

March  3,  1829 24,490.00 

Julys,  1832 25,000.00 

March2,  1833 43.06 

March  2,  1833 8,430.62 

June  28,  1834 .30,000.00 

March  3,  18:35 20,000.00 

July7,  1838 15,000.00 


By  act  of  Congress  of — 

August  30,  1852 $40,000.00 

March  3,  1855 161,000.00 

June  10,  1872 50,000.00 

March  3,  1873 50,000.00 

February  27,  1874 193, 132. 96 

Total 667,096.64 


Under  the  22-foot  plan  of  improvement  the  following  appropriations 
were  made: 

By  act  of  Congress  of — 

June  23,  1874 $50,000.00 

March  3,  1875 70,000.00 

August  14,  1876 62,000.00 

June  18,  1878 70,000.00 

March  1,  1 879 100, 000. 00 

June  14, 1880 65,000.00 

March  3,  1881 65,000. 00 

August  2,  1882 200,000.00 

Julv  5,  1884 200,000.00 

August  5,  1886 150,000.00 

August  11,  1888 180,000.00 


Unexpended  balance  of  last  appropriation  carried  to  new  project. 


1,212,000.00 
4, 035. 05 


Total 1,207,964.95 
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Under  the  26-foot  plan  of  iniproveuient  the  following  appropriations 
have  been  made: 

Bv  act  of  Congreae  of — 

August  11,  1888  (unexpended  lialanw) $4,035.05 

September  1 9,  1 890 350, 000. 00 

July  13,  1892 318,750.00 

March  3,  1893 1,000  000.00 

August  18,  1894 975,000.00 

March  2,  1895 856,250.00 

3, 504, 035. 05 
Amount  deposited  by  clerk  of  United  States  circuit  court  for  tne  i^outh- 
em  district  of  Georgia,  March  20,  1895 500.00 

3, 504, 535. 05 
Unexpended  balance  of  last  appropriation  carried  to  modified  project         44, 485. 06 

Total 3  460,049.90 

Under  the  modified  20-foot  project  for  improving  (Savannah  Harbor 
the  following  appropriations  have  been  made: 

By  act  of  Congress  of — 

March  2,  1895  (unexpendcnl  balance) $44,486.06 

June  3,  1896 5,000.00 

June  4,  1897 350,000.00 

July  1,  1898 450,000.00 

March  3,  1899 $200,000.00 

50,000.00 

250, 000. 00 

June  13,  1902 50,000.00 


1, 149, 485. 06 
Amount  deposited  to  credit  of  the  appropriation ;^1. 41 

Total 1,149,786.47 

Unex(>ended  balance  of  last  appropriations  carried  to  new  project 436, 867. 63 

Total 712,918.84 

Under  the  28-foot  plan  of  improvement  the  following  approi)riations 
have  been  made: 

By  act  of  Congress  of — 

June  13,  1902  (unexpended  balance  from  last  appropriation) $436, 867. 63 

March  3,  1903 720,000.00 


1 ,  156, 867. 63 
Amount  received  from  "Proceeds  of  Government  property"  Novem- 
ber 12,  1902 75.00 


Total 1,156,942.63 

Grand  total,  $7,204,973.05. 


CONTRACTS   IN    FORCE. 


Name  and  addrcen  of  contractor. 


Character  of    j^^. 


work. 


,  Ctnis. 
DriKlging . . . '      14. 9 


^n^vIfP'     Work  begun.  1     Expire*. 


proval. 


1 
Nov.    2,1901     Dec.   16,1901  '  Aug.  11,1902 

Apr.   18.1902 


1 
Apr.  27,  iy02  [  Sept.  27,1902 


P.    Sanford    IIohr.     Incorporated, 

Jersey  City,  N.J. *>  I  i 

Geo.  T.  Warner,  Savannah.  Oa.b do ,      16 

P.    Sanford     Rosn,    Incorporate*!,  , do l      17.5     Dec.   15.1902  '  Jiin.     6,  IlKK^  '  Aiig.  16,1904 

Jer«ey  City,  N.  J.  I  I  i  I 

Allantlc,    Gulf    and    Pacific    Co.,  I do 16.9     Dec.   11,1902     Fob.  15,1903  |  Oct.     6,1904 


New  York,  N.  Y. 


I 


APPENDIX   P BEPOBT   OF   LIEUT.   COL.   QUINM.  1145 

<  roRCE — coDtJnDeil. 


Hlin,. 

1 
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h 
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fo^,^ 
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Timber. 

yard. 

lilt  yanJ. 

n     Power  A  Co.    SmgnoBb, 

10.05 

10.07 

«.« 

tso 

tO.M 

«.o. 

^» 

Name  end  addtenof  inn- 

CliBracterorvark. 

~Xr 

Work  beglm. 

atplre* 

"cr"  """""■'■ 

Re[«in  to  tnlning  wall . 

MOT.  i(l,l«K 

Jul  30,1903 

Mar.  20.  IMS 

PillllB. 

L 

Dg,  In 

po^nd. 

Timber, 

C^iba- 

Name  and  tdOism  oi 

,S 

2, 

leet. 

A 

(^L 

i^ 

Prime, 
wrM 

Mor- 

Itnn,  Rmlth  i,  Co.. 

..4 

ll.l^ 

»" 

13.11 

12.  W 

.„ 

10.  in 

tO.OSi 

•31). » 

B7.1B 

11. M 

NameanrtocMrHaof 

c>,™»  .>».», 

proval. 

«.,.0,„o. 

Expire.. 

Egan.  Smtth  A  Co. 
JockaDarllle,  Fla 

»"«' 

■"" 

Mrtne 

iolpb 

ns- 

Sov.  MplBW 

Dee.  10.IKa 

MoylO,l«Bd 

dEiietided:  no  ipeclflc  date  Axed. 


COMMEBTIAL 


Beceipl* /ram  all  Kource*. 


tirade. 

Quantity. 

Weight. 

Value. 

Bain. 
1,1(0.12' 

»,S3fl 

Ul,  078,736 
21;  M?;  107 

*"i-^-Z 

1,168,  MS 

r.72,670,8M 

DatlnalioD. 

Upland. 

J^.. 

288.108 

Bala. 



_ 

tirade. 

Poreitm  eic- 
pocM. 

Coa«wi»e 
eiporUi. 

Tot... 

naiei. 
tb.mi 

Bala. 
288,108 
M,M8 

Bala. 

«I7,101 

328,079 
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SUamship  line*. 


Line. 

Steamers. 

VoyagcH. 

Freight. 

1 
Ocean  Steamship  Co.: 
RAVAnnfth  to  Boffton  a 

Tom. 

Savannah  to  New  York 

7 

4 

3 

188 

156 
104 

503,860 

Merchants  and  Miners'  Transportation  Co.: 

Savannah  to  Baltimore 

218,458 

Savannah  to  Philadelphia 

161,279 

• 

Total 

14 

448 

883,597 

CoUan  receipts  at  Savdnndh,  190S. 
Number  of  bales 1,158,663 

Receipts  of  naval  stores  at  the  jx/rt  of  Savannah^  season  of  190ii-S, 

Spirits  of  turpentine casks. .      292, 496 

Rosin barrels..      940,507 

Arrivals  and  clearances  of  vessels  and  commerce  at  SaininnaJif  Ga.^from  Janstiry  1  to 

December  31^  1902. 


Coastwise. 

Foreign  ports. 

Total. 

American  vesselM. 

Foreign  vessehi. 

No. 

580 
480 

Tons. 

Crow. 

No. 

7 
9 

Tons. 

Crew. 

52 

84 

No. 

172 
257 

Tons. 

197,792 
377, 116 

Crew. 

3,126 
5,645 

No. '     Tons. 

Crew. 

25,443 
26,222 

Arrived. 
Cleared. 

1,059,081 
852,586 

22,265 
19,493 

3,929 
5,041 

769 
746 

1,260.603 
1,279,742 

Great- 
est 
On!  ft. 


24.00 
24. 10 


Commerce  {foreign). 

Value  of  exports $47, 708, 951 .  00 

Value  of  imports 768,695.00 

Duties  collected 48, 893.  72 


BBPOST  OF  MR.  A.  S.  COOPER,  ASSISTANT   RNOINEER. 

Savannah,  Ga.,  July  11,  190S. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  work  done  on  Savannah 
Harbor: 

WORK   DONE  PRIOR  TO  JUNE  30,  1902. 

The  fitst  work  of  improvement  on  Savannah  Harbor  was  done  by  an  organized 
commission  of  pilots.  Up  to  1826  they  had  collected  fees  from  the  shipping  to  tlie 
amount  of  $100,000.  This  was  spent  mainly  in  closing-dams.  Between  the  vears 
1826  and  1856  the  Government  spent  $375,963.68,  mainlv  in  dredging,  under  the 
direction  of  the  Treasury  Department.  In  1856  the  city  of  Savannah  assumed  charge 
of  the  work  and  at  the  close  of  the  season  of  1871  had  ppeut  $157,000  in  dredging. 
In  1873  the  Grovemment  again  assumed  charge  of  the  harl)or  under  the  Engineer 
Department  of  the  Army.  With  the  exception  of  some  work  on  (^ross  Tides  dam 
ana  the  removal  of  wrecks  and  obstructions,  the  work  was  confined  to  dredging  up 
to  1880.  Between  the  years  1876  and  1881,  inclusive,  the  jetty  work  consisted  of  a 
submerged  dam  at  the  south  channel,  work  on  closing  dams,  and  a  partial  construc- 
tion of  Cross  Tides  dam.  During  the  first  of  the  year  1882  the  jetty  work  was  done 
bv  purchase  of  material  and  hired  labor,  and  at  the  close  of  this  year  there  had  l)een 
placed  in  the  work  the  following  amount  of  material  (since  1876): 

Log  mattresses 8<iuare  yards. .     73, 175 

Brush cubic  yards. .      9, 036 

Stone do....     12,006 


APPENDIX   P — REPORT   OK   LIEUT.   COL.   QUINN.  1147 

B^DDiiiK  with  January,  1883,  the  jeth'  work  was  all  done  by  contract,  and  np  to 
June  30,  1892,  the  following  quantitien  ol  material  had  been  used; 

Mattreeees square  yards..  440,256 

Stone cubic  yards..  100,940 

Brush do..,.  107,736 

Oyster  Bhctla do 592 

Pile  trwning  walls linear  feet..     12,598 

Clusters 44 

This  work  completed  the  spur  dauis  and  started  the  tr^nini^  walls  at  the  upper 
flats.  A  contract  was  let  on  October  22,  1892,  for  the  completion  of  all  training 
Willis  and  jetties,  which  contract  was  complet«tl  in  July,  1895.  The  following  quan- 
tities of  materials  were  placed  under  this  contract: 

Mattresses square  yards..  1,435,761 

Brush cubic  yanls. .      263, 010 

Stone do....       157,347 

Timber feet  B.  M..      704,972 

Iron pounds..        75,656 

Rles 14,786 

Between  December,  1S9S,  and  October,  1897,  the  following  amount  of  mat«rial 
was  placed  in  the  breakwater.  Dam  No.  31,  and  Cockspur  IsUuid  training  wall,  vii: 
Mattreases,  264,968.2  square  yards,  and  stone,  25,922.11  cubic  yards. 

The  following  table  gives  in  detail  tite  amount  of  all  dredging  done  in  Savannah 
Harbor  by  the  Engineer  Department  since  1873: 

TABi.e  A. — Dredging  in  Saaamioh  Harbor,  Ga.,  1S7S  to  1902. 


^. 

Above 
city. 

.El 

a. 

Wrecfci.. 

Ob- 

Mnn- 
tluiia. 

te' 

Lower 

a«u. 

"list  I '>^' 

Tybw 

knoll. 

wood 
a,m 

1S9,»8 
115,  IN 

Is 

1 

61.  OM 

9,ei» 

9,SS) 

1:1 

■si 

am 

m 

is:«« 
"■^ 

IQ.OSO 

xa'.eM 

11 

S.44B 
W.765 
30.S31 

■n.9» 

Ifi.OOU 
13.2T6 

i,ooo 

'■'^ 

M.OM 

!B,6ga 
3  ,9ei< 

J 

8«,9» 

i,m 

»,1B7 

fiO,HW 

f/^ 

B,S6e 

191,  Ml 

490,  SW 

ii 

174,  Ml 

78,000 

si,a2( 

8a,ftsfi 

US,  396 

51.  MB 

ifcaM 

101,908 
7«,e3£ 

13S.WV 

1B,SS6   

«i,8ia 

M,607 

68,928 

18.877 

ao.77s 

»9;8i» 

n«,wu  I 

To«l. 

xe.s2z 

■■""■'" 

l.(Gl.«Ni 

l,M».JBl 

MS,  143 

W«I 

5M,^ 

l,m.M9    2i5,0Wll.B6&,lM 

The  dates  ol  construction  of  the  various  jetties  And  trsilning  walls  are  as  follows: 

Cross  Tides  dam 1876-1885 

Kings  Island  jetty 1857 

Marsh  Island  closing  dam 18W 

Marsh  Island  training  wall 1893 

Garden  Bank  spur  dams 1882 

Garden  Bank  training  wall 1895 

Fig  Island  jetty 1882-1887 

Barnwell  Island  closing  dams 1881-1894 
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Dam  No.  15  (obstructions) 1882 

Submerged  dam  at  south  channel 1881 

Mackay  Point  training  wall 1893 

South  Channel  spur  dams 1893 

Barnwell  Island  training  wall 1894 

Duck  Puddle  closing  dam 1892 

DamsNos.  4,  23,  25,  6,  27,  and  10  (upper  flats) 1883-1884 

North  Elba  Island  training  wall 1891-1893 

South  Elba  Island  training  wall 1891 

Philbrick's  Cut  dam 1881-1883 

DamsNos.  13,  14,  and  29  (lower  flats) 1881-1884 

Elba  Island  spur  dams 1892 

Jones  Island  spur  dams 1892 

Lower  Flats  training  wall 1893 

Venus  Point  training  wall 1894 

Big  Gap  dam 1881-1884 

Dutch  Gap  dam 1881 

DamsNos.  2(J,  28,  33,  and  35  (Long  Island  crossing) 1885 

North  Long  Island  training  wall 1893-1894 

DamNo.31 1885-1897 

Oyster  Bed  training  wall 1889-1890 

Gockspur  Island  training  wall 1894-1895 

Breakwater 1897 

WORK   DONE    DURING   THE   FISCAL   YEAR   ENDING    JUNE  30,  1901^. 

During  the  past  fiscal  year  dredging  has  been  done  under  five  different  contracts 

and  agreements.     Under  contract  with  P.  Sanfonl  Ross,  incorporated,  made  October 

9,  1901,  the  following  work  was  done  at  Long  Island  Crossing: 

Cubic  yards*. 

July,  1902 28,8a'>.  1 

August,  1902 26, 463. 5 

September,  1902 13, 187 

Total 68,455.6 

At  Marsh  Island  channel  the  following  amount  was  dredged  under  contract  with 

George  T.  Warner,  made  March  24,  1902: 

Cubic  yards. 

August,  1902 31,171.6 

September,  1902 25,927.2 

Total 57,098.8 

Logs  removed,  20. 

Under  circular  letter  of  June  25,  1902,  P.  Sanford  Ross,  incorporated,  did  the  fol- 
lowing work  at  the  places  designated: 
City  front:  ^'"bic  yard«. 

September,  1902 18,6()6 

October,  1902 29,9<)3.7 

November,  1902 16,327.4 

Total 64,987.1 

Wrecks  channel,  November,  1902 3,024 

Upper  flats: 

November.  1902 7,161.2 

December,  1902 37,355.2 

Januar}',  1903 3,156.3 

Total 47,672.7 

The  Government  dredge  Cape  Fear  in  the  month  of  August,  1902,  removed  from 
Tybee  Knoll  7,377  cubic  yards. 

On  Novemlxjr  21,  1902,  a  contract  was  entered  into  with  the  Atlantic,  Gulf  and 
Pacific  Comnany  to  dredge  aliout  3,310,000  cubic  yards  of  material  from  the  upper 
portion  of  the  harbor  and  opi)Osite  the  quarantine  station.  Up  to  the  30th  of  June, 
1903,  the  following  amount  oi  work  had  been  done  under  this  contract: 
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Marsh  Island  channel:  Cubic  yards. 

March,  1903 48,036 

April,  1903 85,066 

MAy,  1903 60,670 

June,  1903 100,160 

Total 283,930 

• 

City  front: 

February,  1903 14,176.2 

March,  1903 31,169.4 

April,  1903 47,627.1 

MAy,  1903 43,675.2 

June,  1903 62, 057. 6 

Total 198,605.4 

Logs  removed,  92. 

Total  for  contract,  482,536.4  cubic  yards. 

On  November  14,  1902,  a  contract  was  entered  into  with  P.  Sanford  Ross  (Incor- 
porated), for  dredging  about  2,800,000  cubic  yards  of  material  between  the  nead  of 
Elba  Island  and  l^bee  knoll.  The  following  amount  of  work  had  been  done  under 
this  contract  up  to  the  close  of  the  fiscal  year: 

Long  Island  crossing:  *  Cubic  ynida. 

January,  1903 23,981.7 

February,  1903 68, 663. 1 

March,  1903 76,112.6 

April,  1903 • 62,366.1 

M!ay,1903 47,646.5 

June,  1903 81 ,  986_ 

Total V  340, 646 

Lower  flats: 

April,  1903 4,299 

May,  1903 11,585.6 

Total 15,884.6 

Upper  flats: 

January,  1903 10, 000 

February,  1903 35,000 

March,  1903 a5,000 

April,  1903 15,000 

May ,  1 903 22 ,  000 

June,  1903 30,000 

Total , 147, 000 

Obstructions:  ~~ 

April,  1903 8, 272 

>I  ay .  1903 24 ,  295 .  7 

June.  1903 29,981.2 

Total 62,548.9 

Logs  removed,  10. 

Total  for  contract,  566,078.6  cubic  yards. 

The  total  amount  dredged  during  the  fiscal  year  under  all  contracts,  and  by  the 
Cape  Fear,  was  1,297,229.1  cubic  yaras. 

A  contract  was  made  with  D.  rower  &  Co.  on  November  21,  1902,  for  repairing 
and  extending  the  Mackay  Point  training  wall.  Work  was  begun  under  this 
contract  on  January  20,  1903,  and  completed  February  28,  1903.  The  total  amount 
of  material  placed  was  as  follows: 

Piling: 

Common linear  feet.  -  6, 023 

Cluster do 330 

Pile  driving do 3, 446 

Timber feetB.  M..  11,700 

Brush .' cubic  yards. .  2, 600. 9 

Stone I  do 1 ,  443 

Iron do....  1,417.9 

:  Total  amount  paid  contractors,  $6,616.81. 


1150   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

On  Novennl)er  3,  1902,  a  fontract  was  made  with  Kgan,  Smith  A  Co.  to  roiwtnict 
two  large  mooring  dockei — one  at  The  Bight  and  one  at  Venua  Point — designated  in 
the  contract  as  mooring  dolphins.  At  the  end  of  the  fiscal  year  the  following  amount 
of  work  had  heen  done  on  the  one  at  The  Bight,  the  one  at  Venus  Point  not  yet 
having  been  started: 

Piles  furnished: 

60  feet  long ! 101 

55  feet  long 55 

50  feet  long 58 

45  feet  long 55 

40  feet  long 94 

35  feet  long 233 

Pile  driving linear  feet. .  11, 897. 2 

TimbtT! 

Prime  inspection feet  B.  M. .  66, 204 

Merchantable  inspection do 48, 204 

Iron pounds. .  29, 263. 8 

Carbolineum  wood  preserver gallons. .        156 

The  total  amount  earned  under  this  contractor  to  June  30,  1903,  $7,735.10. 

RESULTS   ACCOMPLISHED. 

As  there  has  now  been  expended,  for  all  purposes,  on  Savannah  Harbor  $6,250,098. 37, 
the  question  naturally  arises  as  to  what  has  t)een  accomplished  by  the  expenditure  of 
so  large  a  sum  of  money.  To  show  this  I  have  prepared  two  tables — one  showing 
the  controlling  depths  in  the  harbor  since  1797,  and  another  showing  the  movement 
of  material  before  and  after  the  jetties  and  training  walls  were  constructed. 

Table  B. — OmtroUing  depths,  Savanruih  Harbor,  Georgia, 
[AH  depths  refer  to  mean  low-water  planr.] 


Year. 

MarHh 
iHland 
chan- 
nel. 

City 
front. 

WreckH. 

Ob- 
Htruc- 
1  tionH. 

Upper 
UatH. 

Lower 
flaa«. 

Lonf^ 
Inland 
cross- 
ing. 

Oyster 
bed. 

Tybee 
knoll. 

Bar. 

Least 
depths 
city  to 

flea. 

1797 

9 

7.5 
6.5 
7.5 

7.6 

1816 

6.5 

1830 

7.5 

1886 

8 
8.5 

t 

7 

9.5 
10.5 
12 
10 

10 



10 

8 

1849 

9.5 
8 
7 
11 

12 
11 

8.5 

1«68 

7 
9 

9.5 
10.5 

10 
9 
9 

9 

9 

10 

13 
13 

14 
14 

• 

10 
10 

'19*5' 

7 

1855 

7 

1865 

9.6 

1871     . 

1 

ia6 

1878. 

■■■•••••>•«•••••• 

9 

9 

1874 

5 

13 

1 

1 

10 

1876 

1 

11.2 

11.2 

1879        

13.5 

13.6 

1881        .   . 

13.1 
14.2 

13.8 

13 

13 

1882      

12.2 
ILl 

...... 

t    15.3 

"*i4.*6" 
14.4 

11.8 

9.9 

9.9 

1883 

11 

1884 

11 

13.2 

14.1 

12 

13.4 

18.4 

12.8 
14.1 
13,7 

13.4 

12.3 
14.8 

""is.*?" 

11.1 

1886 

13.2 

1887 

13.4 

1888 

4.2 

14.2 

is.  3 

15.4 

14.9 

16 

14.8 

16.8 

14.7 

16.1 

17.9 

20.1 

20.2 

19.2 

19.7 

19.7 

20.5 

20.5 

12.9 

18 

13.4 

13.8 

14.5 

12.9 

1889 

15.7 
14.4 
16 
14.4 

14.3 
14.4 
16.2 
15.9 

14.7 
18.9 
15.2 
14.2 

15.2 
14.7 
17.1 
15 

"16.2" 

18 

1890 

1891 

6,2 

15.2 

15.9 

13.8 

16.5 

16.6 

16 

18.1 

20.4 

20.6 

19.6 

18.7 

17.2 

20.3 

21 

18.4 
18.8 

1892 

14.6 

Feb   1893 

June.  1893.. 

17.4 
16.5 
18.3 
20.9 
20.2 
20.8 
19.2 
21.1 
20.3 
21 
1        . 

3 

17 

15.9 

19.6 

21.1 

20.6 

21.6 

19.2 

20 

20.4 

19.5 

17 

16.4 

19.9 

21.3 

21.2 

20 

18.4 

20.7 

19.6 

20 

16 

14.4 

17 

19.2 

20.4 

20 

17.5 

17.4 

18.7 

19.5 

16 
16.3 

"'26.5* 

14.4 
14.8 
18.2 
19.8 
20.6 
19.9 
18.7 
18.2 
18.3 
17.5 

""i9."8' 
"'26''" 

14.4 

1894 

1395 

Apr,,  1896.. 
Oct.,  1896.. 

1897 

1898 

1899 

1900 

1903  a 

14 

13.1 

16 

18 

17.1 

14.2 

15.4 

16.2 

14.4 

17 

19.2 

20.2 

19.2 

17.6 

17.4 

18.8 

17.6 

1 

a  No  survey  for  this  year;  depths  are  approximate  only. 
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Table  C. — Movement  of  material^  Savannah  Harbor^  Georgia, 


Locality. 


Wrecks 

Upper  fluU* 

Lower  flate 

Long  iHland  erosMing 


1882-1890. 


Total  scour 
or  fill. 


Cu.  yds. 

-  340,000 

-  970,000 

-  710,000 

1884-1890. 
-1,800,000 


MoTed  by 
dredging. 


Cu.ydg. 
278,666 
72.463 
43,093 


Resultant 
scour  or  fill. 


Cu.  yds. 

-  66,834 

-  897,647 

-  666,907 

-1,800,000 


Locality. 


AboTe  waterworks 

Marsh  Island  channel . 

City  front 

Wrecks 

Five-fathom  hole 

Obstructions 

Bight 

Upper  fiats 

Between  fiats 

Lower  fiats 

Pocket  at  Venus  Point. 
I/>ng  Island  crossing  . . 

Red  Light  shoal 

Tybee  Knoll 

Tybee  Roads 


City  to  Tybee  Roads . . . . 

South  channel  to  Tybee 

Roads 


1890-1894. 


Total  scour 
or  fill. 


Cu.yds. 
-  78,000 


-630,000 
-200,000 
-100,000 
+  23,000 
+  42,000 
-286,000 

-  83,000 
-229,000 

-  60,000 

000 
-200,000 
-176,000 


Moved  by 
dredging. 


Cu.  yds. 
126,860 


731,374 
266,643 

000 
31,621 

000 
106,993 

000 
86,686 

000 

000 
119,647 
200,000 


Resultant 
scour  or  fill. 


Cu.  yds. 
+  49.000 


+101,874 
+  66,643 
-100,000 
+  64.621 
+  42,000 
-178,027 

-  83,000 
-142,464 
-.  60,000 

000 

-  80,353 
+126,000 


-196,406 


1894-1900. 


Total  scour 
or  fill. 


Cu.  yds. 

-  324,000 

-  731,000 

-  784,000 

-  649,000 

-  126,000 

-  426.000 
+  141,000 

-  367,000 

-  210,000 

-  107,000 

-  106,000 
-1,122,000 

-  196,000 
-1,378,000 

+  412,000 


Moved  by 
dredging. 


Cu.  yds. 

000 

1,031,395 

686,926 

606,144 

000 

269,144 

000 

237,943 

000 

273,481 

000 

1,026,262 

66,371 

1,046,386 

000 


Resultant 
scour  or  fill. 


Cu.  yds. 

-  324,000 
4-  300,395 

-  47,074 

-  42,866 

-  126,000 

-  156,866 
f  141,000 

-  129.057 

-  210,000 
f  166,481 

-  106.000 

-  96,748 

-  129,629 

-  831,616 
f  412,000 


-1,047,350 
+1,138.000 


Note.— +  indicates  fill,  and  —  indicates  scour. 

Up  to  1881  all  improvement  of  any  consequence  was  by  dredginff,  and  it  will  be 
noticed  that  an  increase  of  deptli  from  6}  feet  to  13  feet  was  secured  by  that  means 
alone.  From  this -date  the  results  are  from  a  combination  of  dred^in^  and  scour 
induced  by  jetty  construction,  and  the  results  accomplished  by  the  jetties  is  better 
shown  by  the  table  on  movement  of  material.  At  Wrecks  channel  it  will  be  noticed 
that  a  scour  of  66.334  cubic  vards  took  place  between  1882  and  1890;  between  1890 
and  1894  a  fill  ot  55,543  cubic  yards,  and  between  1894  and  1900ascour  of  38,118 
cubic  yards,  showing  that  this  jetty  (Fig  Island  training  wall)  is  only  about  suflBi- 
cient  to  maintain  the  channel. 

At  obstructions,  between  1890  and  189*,  there  was  a  fill  of  54,521  cubic  yards,  and 
between  1894  and  1900  a  scour  of  156,856  cubic  yards.  This  is  due  to  the  fact  that 
Mackay  Point  training  wall  was  built  in  the  latter  part  of  1893,  and  had  little  effect 
on  the  first  period,  but  produced  good  results  on  the  last  period.  These  figures  also 
indicate  that  it  was  probably  a  serious  mistake  to  build  Ilam  No.  15  at  all.  (Built 
in  1882. ) 

At  the  upper  fiats,  between  1882  and  1890,  there  was  a  scour  of  897,547  cubic 
yards;  between  1890  and  1894  a  scour  of  178,027  cubic  yards;  and  between  1894  and 
1900  a  scour  of  129,057  cubic  yards.  During  the  first  period  the  spur  dams  only 
were  built    The  last  two  periods  show  the  enect  of  the  training  walls. 

At  the  lower  flats  these  same  three  periods  show  a  scour  of  666,907  cubic  yards,  a 
scour  of  142,464  cubic  yards  and  a  fill  of  166,481  cubic  yards.  This  fill  is  due  to  a 
bad  shoal  being  moved  down  from  the  pocket  above,  as  shown  in  the  detailed  table. 

At  Long  Island  crossing,  between  1884  and  1890,  there  was  a  scour  of  1,800,000 
cubic  yards;  between  1890  and  1894  a  balance,  and  between  1894  and  1900  a  scour  of 
96,748  cubic  yards.  During  the  first  period  the  spur  dams  only  were  in  action,  and 
both  spur  dams  and  training  walls  the  balance  of  the  time.  In  this  case  the  spur 
dams  alone  increased  the  depth  over  the  shoal  from  12.8  feet  to  17.1  feet,  in  six 
years,  without  anv  dredging. 

At  the  Tybee  K!noll  channel,  between  the  years  1890  and  1894,  there  was  a  fill  of 
125,000  cubic  yards;  and  between  1894  and  1900  there  was  a  scour  of  331,615  cubic 
yards.    During  the  first  period  the  Oyster  Bed  training  wall  only  was  built,  and 
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durine  the  second  period  both  that  wall  and  the  Cockppur  Ipland  training  wall  were 
m  fun  effect,  showing  that  the  north  wall  alone  t«ecure<i  no  benefioal  reealts, 
whereas  the  addition  ol  the  south  wall  was  a  de('ide<l  benefit. 

In  the  north  channel,  VK*twet»n  tho  vt^arH  \H\H  and  1900,  there  was  a  resultant  sooar, 
from  the  city  to  Tybee  Roadn,  of  1,()(X),000  cubic  yardn,  whereas  in  the  south  chan- 
nel, where  no  jetties  had  been  built,  there  had  l)een  a  fill  of  alxmt  the  same  amount 
in  the  same  time.  Since  the  completion  of  the  26-foot  project  in  1896  it  will  be 
noticed  that  apparently  considerable  tfihoaling  has  taken  place.  This  shoaling,  how- 
ever, is  only  in  the  former  dre<lgeil  cuts,  and  in  all  cases  there  has  been  a  general 
scour  over  the  entire  area  where  this  apparent  shoaling  is  shown.  This  is  probably 
due  to  the  fart  that  the  cuts  heret<^>fore  have  only  been  a  very  small  part  of  thecrofls- 
sectional  area  at  each  place,  and  being  considerably  deeper  than  on  the  adjoining 
banks  the  velocities  were  so  reduced  in  the  bottom  of  these  cuts  that  a  fill  has  taken 
place  in  them,  while  at  the  same  time  a  scour  was  taking  place  on  the  banks. 

For  these  reasons  the  harbor  has  appeare<l  to  be  deteriorating  for  the  past  four  or 
five  years;  whereas,  as  a  matter  of  fact,  it  has  been  improving  materially  by  scour 

groduced  by  the  jetties.    The  new  cuts  now  being  made  are  much  wider  than  ever 
efore  dredged,  and  it  is  believed  that  they  will  maintain  themselves  better  thao  the 
old  ones  have  done. 

RECOMMENDATION    FOR   FUTURE   WORK. 

With  the  funds  available  and  to  be  appropriated  for  this  harbor  the  existing  con- 
tracts can  be  completed  and  the  jetties  repaired,  leaving  a  balance  on  hand  of  about 
1170,000.  Taking  out  about  $70,000  for  contingencies  there  is  left  but  |100,000,  but 
as  it  is  probable  that  the  dredging  called  for  by  the  project  and  provided  for  in  the 
present  contracts  can  be  completed,  after  reducing  tne  quantities  20  per  cent,  as  pro- 
vided for  in  the  specifications,  and  also  as  not  more  than  half  of  the  amount  esti- 
mated for  jetty  work  will  l)e  needed,  there  will  be  sufiicient  funds  to  build  and  equip 
a  seagoing  dredge  and  operate  it  for  one  year,  with  all  contingent  expenses. 

For  annual  maintenance,  however,  I  would  recommend  that  the  following  amounts 
be  appropriated: 

For  dredging  at  Marsh  Island  channel |20, 000 

For  dredging  from  the  city  to  Tybee  Knoll 20, 000 

For  operating  a  seagoing  aredge 50, 000 

For  repairs  to  jetties 10, 000 

Contracts  should  be  let  as  soon  as  practicable  for  repairs  to  existing  jetties.  About 
one-half  of  the  amount  provided  in  the  existing  project  shouM  be  ex(>ended.  Prob- 
ably about  10,(KX)  cubic  yanls  of  stone  will  l^  sufficient  to  do  the  work,  no  other 
material  being  needed  at  present.  I  would  reconmiend  that  it  be  placed  upon 
Cockspur  Island  training  wall,  at  Tybee  Knoll  channel,  on  North  Long  Island  train- 
ing wall  and  Spur  Dam  No.  ^^,  at  Ix>ng  Island  crossing.  If  this  work  is  not  done 
soon  the  dredg^l  cuts  now  being  made  and  to  be  made  at  an  early  date  will  be  in 
danger  of  shoaling  up  again. 

Your  attentifm  ia  also  invited  to  the  shoal  that  has  formed  at  Tybee  Knoll,  and  it 
is  recommended  that  the  seagoing  dredge  for  this  harbor  be  completed  as  soon  as 
possible  in  order  that  this  shoal  may  V>e  removed  and  the  channel  widened  at  this 
place.  As  the  work  in  this  portion  of  the  channel  is  so  far  behind  the  other  dredg- 
mg,  it  is  important  that  the  sections  should  be  oi>ened  up  here  in  order  to  prevent 
deterioration  of  the  cuts  now  being  made  above  this  point.  Serious  delays  to  the 
commerce  of  the  port  will  surely  follow  if  some  means  of  removing  this  shoal  are  not 
secured  this  fall. 

Very  respectfully,  your  obedient  servant, 

A.  S.  Cooper,  AssistarU  Engineer. 

Lieut.  Col.  James  B.  Quinn, 

Corps  of  Engineers. 


P   2. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA. 

At  the  close  of  the  fiscal  year  the  project  depth  can  be  carried  from 
Savannah  to  Augusta,  except  at  two  or  three  places,  where  the  con- 
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trolling  depth  at  an  ordinary  stage  of  summer  low  water  is  4  feet.  In 
the  upper  20  miles  of  the  river  the  banks  in  many  places  cave  more  or 
less  with  every  high  freshet,  and  the  problem  of  obtaining  and  main- 
taining the  project  depth  is  easily  solved  if  the  erosion  of  the  banks 
can  be  stopped.  The  necessary  training  dikes  for  the  contraction  of 
the  river  at  the  wide  reaches  are,  with  two  or  three  exceptions,  con- 
structed, and  the  shore  protections  recently  built  are,  as  far  as  they 
go,  efficient  in  preventing  the  erosion  of  the  banks.  These  shore  pro- 
tections do  not  nave  to  be  constructed  to  the  top  of  the  slope,  but  ]ust 
high  enough  to  prevent  undermining  the  banks  at  an  ordmary  stage, 
so  that  at  a  high  stage  of  water  the  falling  in  of  the  crest  of  the  steep 
banks  is  prevented.  The  improvements  are  at  present  just  at  that 
stage  where  it  is  necessary  to  continue  the  work  of  revetting  the  banks 
and  keeping  in  repair  the  numerous  dikes. 

As  the  total  amount  estimated  in  the  project  for  the  improvement 
of  this  stream  has  been  appropriated,  and  as  further  training  dikes  and 
shore  protections  are  absolutely  necessary,  a  new  project  of  improve- 
ment will  be  reauired  to  carry  on  the  work. 

It  is  estimatea  that  for  the  completion  of  the  project,  as  approved  in 
1890,  there  will  be  required  the  further  sum  of  $75,000  in  audition  to 
the  amount  required  for  maintenance. 

It  is  further  recommended  that  a  survey  of  the  river  be  made,  with 
a  view  to  providing  a  permanent  system  of  improvement  by  locks  and 
dams  for  the  upper  portion  of  the  river,  just  below  Augusta.  It  is 
estimated  that  this  survey  will  cost  $5,000. 

OPERATIONS   DURING  THE   FISCAL  YEAR  ENDING   JUNE   30,  1903. 

The  construction  of  training  dikes  and  shore  protection  near  Augusta 
was  continued  by  Hunter  &  Frey  under  their  contract  until  December 
7,  1902.  Work  was  carried  on  at  Sand  Bar  ferry,  Blue  House  bar, 
Tweedy's  bar,  Bugg's  bar,  and  Kirk's  bar.  There  were  placed  during 
the  fiscal  vear  under  this  contract  209,509  linear  feet  of  piling,  51,985 
feet  B.  M.  of  waling  and  cross-ties,  8,351  pounds  of  iron,  77,301.7 
cubic  yards  of  brush  bundles  (of  which  6,208.6  cubic  yards  were  woven 
into  matresses),  17,424.9  cubic  yards  of  stone. 

The  continuiation  of  this  work  was  carried  on  between  December  8, 
1902,  and  January  24,  1903,  by  A.  J.  Twiggs,  under  open  market  pur- 
chase, at  same  prices  as  the  preceding  contract  with  Hunter  &  Frey. 
Work  was  earned  on  at  Blue  House  bar  and  Tweedy's  bar.  There 
were  placed  in  the  work  20,367  linear  feet  of  piling,  912  pounds  of 
iron,  9,525.6  cubic  yards  of  brush  bundles,  and  1,551.5  cubic  yards  of 
stone. 

A  contract  was  made  with  A.  J.  Twiggs  on  January  7,  1903,  for 
continuing  the  work.  At  the  close  of  the  fiscal  year  the  following 
material  nad  been  placed  in  dikes  and  shore  protection  at  Tweedy's 
bar  and  Blue  House  oar  under  this  contract,  16,170  linear  feet  of  piling, 
8,580  feet  B.  M.  of  waling  and  cross-ties,  2,470  pounds  of  iron, 
14,683.31  cubic  yards  of  brush  (of  which  2,057.4  cubic  yards  were 
woven  into  matresses),  3,^2.2  cubic  yards  of  stone,  and  436.6  cubic 
yards  of  bank  grading. 

ENG  1903 73 
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The  following  works  were  constructed  and  repaired  during  the 
fiscal  year: 

KirVs  bar, — Dike  repaired  and  refilled  with  brush  for  3,(UX)  feet. 
Sand  Bar  ferry,— DWe  extended  1,360  feet  and  1,280  feet  of  old  dike  refilled. 
Blue  House  bar, — Old  dike  refilled  for  2,400  feet  and  2,700  feet  of  new  shore  pro- 
tection built. 

Tweedtfs  bar. — ^New  dike  600  feet  long  and  2,260  feet  of  new  shon^  protection  built. 
Sugg's  bar. — New  dike  2,400  feet  long  and  600  feet  of  new  Hhore  protection  built. 

The  new  snag  boat  was  completed  November  26,  1J^02,  and  began 
snagging  operations  December  2,  1902.  During  the  fiscal  year  the 
boat  removed  1,176  snags  and  65  stumps  from  the  channel,  cut  4,127 
overhanging  trees  and  saplings  and  68  logs,  and  girdled  349  trees  on  the 
banks  of  the  stream.  On  account  of  the  burning  of  the  snag  boat  Tn<.'coa 
in  1898,  snagging  operations  have  been  much  interrupted  and  the  river 
at  this  time  is  full  of  snags.    * 

COMMERCE   AND   NAVIGATION. 

A  detailed  statement  of  the  sources  of  the  commerce  of  this  river  is 
given  on  page  1331  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  and  on  page  1504  of  the  same  report  for  1897. 

During  the  calendar  year  1902  there  were  four  steamers  engaged  in 
the  river  traffic,  making  156  round  trips  between  Savannah  and  Augusta, 
and  carrying  55,530  tons  of  freight,  valued  at  $3,353,585. 

There  were  also  received  at  Savannah  from  this  river,  in  small  boats 
and  lighters,  148,134  bushels  of  rice,  valued  at  $148,134.  The  increase 
in  tonnage  over  the  year  previous  was  930  tons. 

During  the  same  year  24,972,900  feet  B.  M.  of  timber  was  rafted 
down  the  river,  valued  at  about  $324,647. 

Money  statement, 

July  1,  1902,  balance  unexpended $131,446.92 

Amount  received  from  proceeds  of  Government  property,  1903 50. 00 

131, 496. 92 
June  30,  1903,  amount  expended  during  fiscal  year 99, 988. 43 

July  1 ,  1903.  balance  unexpended 31 ,  508. 49 

July  1,  1903,  outstanding  liabilities 6,385.84 

July  1,  1903,  balance  avaUable 25,122.65 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 13, 483. 16 


fAmount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1903 20.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE   OF  ALL  APPROPRIATIONS. 


Under  the  original  project  for  improvement  of  the  Savannah  River, 
adopted  in  1880,  the  following  appropriations  were  made: 

By  act  of  Congress  of — 

March  3,  1881 $15,000.00 

August  2,  1882 25,000.00 

July  5, 1884 15,000.00 

August  5,  1 886 15, 000. 00 

August  11,  1888 21,000.00 

91, 000. 00 
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Unexpended  balance  from  last  appropriation,  carried  to  new  project $19. 91 

Total 90,980.09 

Received  from  other  appropriations  for  use  of  snag  boat 2, 500. 00 

Aggregate 93,480.09 

Since  the  exinting  project  for  improving  the  Savannah  River  was 
adopted  the  following  appropriations  have  oeen  made  for  this  work: 

By  act  of  Congress  of — 

August  11,  1888  ( balance:'  nnexi)ended ) |19. 91 

September  19,  1890 25, 000. 00 

July  13,1892 35,000.00 

August  18,  1 894 15, 000. 00 

June  3,  1896 15,000.00 

March  3,  1 899 20, 000. 00 

June  0,  1900 64, 000. 00 

March  3,  1901 100,000.00 

June  28,  1902 86,000.00 

Total 360.019.91 

Amount  received  fnmi  ^'ProctH^ls  of  (tovemment  pro|)ertv,"  Novemlwr 

12,  1902 .' 50.00 

360, 069. 91 

Grand  total 453,550.00 


CONTRACTS   IN   FOBCE. 


Name  and  address  of  contractor. 

Character  of 
work. 

Piling. 

linear 

foot 

Plledriv- 
Ing,  lin-  ' 
ear  foot 

Waling 

uidcroflfl- 

ties,  per 

Mfeet 

Wire 
spikes, 

per 
pound. 

Iron 

wire, 

per 

pound. 

Hunter  &  Frey.  Memphis,  Tenn.a 
A.  J.  TMrimre.  Aiunista,  Ga 

Dike  work 

do 

S0.04i 
.04* 

SO.  06 
.06 

•24.00 
24.00 

SO.  05 
.05 

90.05 
.05 

Name  and  address  of  contractor. 

• 

Brush 

bundles, 

cubic 

yard. 

10.48 
.48 

Mattrem 

weaving, 

cubic 

yard. 

Stone, 
cubic 
yard. 

Bank 

grading, 

cubic 

yard. 

Date  of 
approval. 

Work  begun. 

Hunter  &  Frey.  Memphis,  Tenn.a 
A.  J.  Twiggs,  Augusta.  Ga 

90.7.*) 

12.10 
2.10 

.    Julv  10.1901 

Auir.     ft  1901 

• 

76 

10.15 

Jan.   22 

.1903 

Jai 

3.   26.1908 

a  Completed  Dec.  7.  1902. 


P3. 


IMPROVEMENT    OF  SAVANNAH    RIVER  ABOVE    AUGUSTA,   GEORGIA. 

The  Savannah  River  above  Augusta  is  navigable  only  by  pole  boats 
from  the  locks,  7  miles  above  the  city  of  Augusta,  to  Petersburg,  a 
distance  of  48  miles. 

So  far  as  is  known  no  deterioration  of  the  channel  has  taken  pla  *e 
during  the  past  year.     The  channel  is  a  difficult  one  and  $6,000  can  I  jo 

Srofitably  expended  in  its  improvement  during  the  fiscal  year  ending 
une  30,  1905. 
No  work  was  done  during  the  past  liscal  year. 
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COMMERCE   AND   NAVIGATION. 

A  detailed  statement  of  the  commerce  tributary  to  this  river  is  given 
in  a  report  on  the  examination  and  survey  of  the  river,  printed  as 
House  Executive  Document  No.  213,  Fifty -first  Congress,  first  session. 

The  freight  carried  on  the  river  consists  of  cotton,  grain,  fertilizers, 
and  general  merchandise.  In  1902  it  amounted  to  about  2,940  tons, 
valued  at  $196,997. 

Money  statement, 

July  1,  1902,  l)alaDce  unexpended $64.45 

July  1,  1908,  balance  unexpended 64. 45 

Amount  (intimated)  required  for  completion  of  existing  project 13,000.00 

Amount  that  can  l)e  profitably  expended  in  fisc^al  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

AMOUNT   AND   DATE   OF  ALL  APPROPRLATIONS. 

Under  the  original  project  of  improvement  of  Savannah  River  above 
Augusta,  adopted  in  1879,  the  tpHowing  appropriations  were  made: 

By  act  of  Congress  of — 

June  14,  1880 $16,000 

March  3,  1881 8,000 

AugU8t2,  1882 15,000 

Total 39,000 

Since  the  existing  project  for  improving  this  portion  of  Savannah 
River  was  adopted  the  following  appropriations  nave  been  made  for 
this  work: 

By  act  of  Congress  of- 

July  13,  1892 $10,000 

August  18,  1894 6,000 

June3,  1896 3,000 

March  3,  1899 1,000 

Total 20,000 


P4. 

IMPROVEMENT  OF  HARBOR  AT  DARIEN  AND  DOBOY  BAR,  GEORGIA. 

Darien  Harbor  is  constituted  by  that  portion  of  Darien  River  between 
the  town  of  Darien  and  Doboy  Sound.  Doboy  bar  constitutes  the 
nearest  ocean  entrance  to  Darien  Harbor  and  the  Altamaha  River. 
These  two  works  were  consolidated  by  the  act  of  Congress  approved 
June  13, 1902. 

OPERATIONS   DURING   THE   FISCAL  TEAR  ENDING  JUNE   30,  1903. 

A  contract  for  dredging  in  Darien  Harbor  was  made  March  28,  1903, 
with  George  T.  Warner,  of  Savannah,  Ga.  It  is  expected  that  work 
under  this  contract  will  be  commenced  about  July  20. 

No  steps  were  taken  toward  the  improvement  of  the  channel  across 
Doboy  bar  as  it  was  deemed  advisable  to  wait  until  a  Government  sea- 
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going  dredge  is  available  for  this  work.  The  nature  of  the  work  is 
such  that  it  cau  not  be  done  by  contract  at  anything  like  a  reasonable 
cost. 

COMMERCE  AND   NAVIGATION. 

The  commerce  of  Darien  consists  almost  entirely  of  timber.  A 
small  product  of  rice  and  naval  stores  is  shipped  from  that  point. 
A  daily  steamer  runs  to  Brunswick.  The  bulk  of  the  timber  passing 
through  Darien  Harbor  from  the  Altamaha  River  will  probably  cross 
Doboy  bar  when  the  improvement  is  complete.  When  the  timber  is 
gone,  which  is  a  matter  of  comparatively  a  few  years,  the  commerce 
will  probably  greatly  decrease. 

In  1902  the  commerce  of  Darien  Harbor  amounted  to  174,528  tons, 
valued  at  $1,092,561,  an  increase  over  the  year  previous  of  55,694  tons. 

Money  statement. 

July  1,  1902,  balance  unexpended $80,876.42 

June  30,  1903,  amount  expended  during  fiscal  year 57. 33 

July  1,  1903,  balance  unexpended 80,319.09 

July  1 ,  1903,  amount  covered  by  uncompleted  contracts 17, 000. 00 

I  Amount  (estimated)  required  for  completion  of  existing  project 41, 000. 00 
Amount  that  can  be  profitably  oxpenaed  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1 ,  1903 41, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

AMOUNT  AND  DATE   OF  ALL  APPROPRIATIONS. 

Previous  to  the  existing  projects  there  were  appropriated: 

By  aqt  of  Congress: 

Doboy  bar,  Augusts,  1886 $5,795.40 

Darien  Harbor,  June  18,  1878 8,000.00 

Total 13,795.40 

Since  the  existing  projects  for  improving  these  works  were  adopted 
the  following  appropriations  have  been  made: 

By  act  of  Congress: 

Doboy  bar,  March  3,  1899 $70,000.00 

Darien  Harbor — 

September  19,  1890 25,000.00 

July  13,  1892 25,000.00 

August  18,  1894 25,000.00 

June  3,  1896 20,000.00 

March  3,  1899 10,000.00 

Darien  Harbor  and  Doboy  bar,  J  une  13,  1902 30, 000. 00 

Total 205,000.00 

Grand  total 218,795.40 


OONTRACT  IN   FORCB. 

Contractor:  George  T.  Warner,  Savannah,  Ga. 

Character  of  work :  Dredging. 

Rate:  161  cents  per  cubic  yard. 

Date  of  approval :  April  16,  1903. 

Work  begun :  Not  yet  started. 

Expires:  May  16,  1904. 
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COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels  at  Darien^  Ga.^  from  January  1  to  December  Sly  1902. 


ri,.^..4  ~.t. 

Foreign  portfl. 

i*^»^\ 

JAmerican  yeraels.      Forci^  ve»el8. 

1 

XVIAl. 

No. 

61 

47 

Tons. 

Crew.  'No. 

Tonn. 

Crew.   No. 

15      24 
34 

Ton*. 

Crew. 

No. 

87 
81 

Tons. 

69,618 
62,929 

Crew. 

Arrived 

Cleared 

38.985 
20,210 

598 
837 

2 

861 

29,772 
42.719 

434 
674 

1,047 
1,011 

Great- 
est 
draft. 


Timber  shipments  from  port  of  Darien,  Ga, 


Foreign. 

Coastwise.                       Total. 

1 

Year. 

Superficial 
feet. 

Value. 

Superficial 
feet. 

Value.     ^"^;^**^ 

Value. 

Jan.  1  to  Dec.  31, 1902 

42,066,973 

$561,519 

14,756,944 

1221,354     56,813,917 

1782.873 

Commerce, 

Value  of  exports  and  imports |1, 092, 561. 00 

Total  collections 1,864.28 


P5. 

IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

This  river  is  formed  by  the  junction  of  the  Oconee  and  Ocmulffee 
rivers.  At  a  point  some  25  miles  from  its  mouth  the  river  branches 
and  the  river  traffic  reaches  the  ocean  by  two  routes — one  by  the  north 
branch  by  way  of  Darien,  and  the  other  by  the  south  branch  to  where 
it  intercepts  the  inside  waterway,  which  passage  is  taken  to  Bruns- 
wick. 

The  river  is  navigable  from  the  Forks  to  Darien  and  to  where  it 
reaches  the  inside  waterway.  The  lower  section  of  the  river  is  affected 
by  the  tides.  The  worst  snoal  is  at  Couper's  bar,  which  at  low  water 
has  only  a  foot  of  water,  but  by  waiting  on  tides  4  to  5  feet  can  be 
had  at  this  place.  The  controlling  depth  above  the  tidal  range  is  2 
feet  at  summer  low  water.  The  river  is  subject  to  freshets  and  in 
the  upper  sections  the  freshet  height  at  times  goes  20  feet  above  the 
low  summer  stage.  The  lower  section  is  boraered  by  low  swamp 
lands  and  the  freshets  rise  from  5  to  10  feet  over  the  banks. 

OPERATIONS   DURING  THE   FISCAL  YEAR   ENDING  JUNE  30,  1903. 

The  training  dike  at  Griner's  bar  was  extended  300  feet  and  rock 
removed  from  the  channel  at  Town  Bluff  shoals.  A  cut-off  at  Beard's 
Bluff  was  partially  opened  and  the  training  dike  at  that  point  repaired. 
A  cut-off  was  opened  at  Jack  Williamssuck  and  the  piling  driven  for 
a  dike  300  feet  long  at  Oglethorpe  Bluff.  Four  thousand  two  hun- 
dred and  ninety -six  bundles  of  brush,  334  piles,  and  218  cubic  yards  of 
stone  were  placed  in  the  work.     Three  hundred  and  ninety-eight 
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snags  and  15  stumps  were  removed  from  the  channel  and  1,629  over- 
hanging trees  and  551  logs  cut  on  the  banks  of  the  stream. 

Many  of  the  old  works  of  improvement  require  repairs,  several  rock 
shoals  need  to  be  removed,  additional  training  dikes  are  reauired  and 
numerous  snags  and  overhanging  trees  should  be  removea.  Thirty 
thousand  dollars  can  profitably  be  expended  during  the  fiscal  year 
ending  June  30,  1905. 

COMMEKGE  AND  NAVIGATION. 

The  principal  items  of  conmierce  of  the  river  are  timber  and  naval 
stores  and  the  merchandise  necessary  to  supply  the  camps  of  the  pro- 
ducers of  those  articles. 

During  the  calendar  year  1902,  102,540,980  feet  B.  M.  of  timber 
were  rafted  down  the  river,  valued  at  about  $1,333,032.  The  majority 
of  this  timl)er  came  from  the  Oconee  and  Ocmulgee  rivers  and  was 
rafted  down  the  Altamaha  to  mills  at  Darien  and  vicinity.  Thirty- 
nine  million. six  hundred  and  ninetv-seven  thousand  feet,  valued  at 
about  $516,061,  originated  on  the  Altamaha. 

There  were  also  handled  about  8,867  tons  of  freight,  valued  at 
about  $620,690* 

One  steamer  plies  the  river  between  Doctoi-town  and  the  Forks, 
making  two  round  trips  per  week,  and  another  from  Hollingsworth 
Ferry,  on  the  Ocmulgee  Kiver,  to  Brunswick,  making  three  round 
trips  per  month. 

Money  statement, 

July  1,  1902,  balance,  unexpended $10,218.31 

June  30,  1903,  amount  expended  during  fiscal  year 6, 066. 39 

July  1,  1903,  balance  unexpended 4,151.92 

July  1,  1903,  outstanding  liabilities 54.00 

July  1,  1903,  balance  available 4,097.92 


'Amount  (estimated)  required  for  completion  of  existing  project 102, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $30,000.00 

For  maintenance  of  improvement 8, 000. 00 

38,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND  DATE   OF  ALL  APPROPRIATIONS. 

Under  the  original  project  of  improvement  of  the  Altamaha  River, 
adopted  in  1880,  the  following  appropriations  were  made: 

By  act  of  Congress  of — 

March  3,  1881 $5,000.00 

August  2,  1882 15,000.00 

July  5,  1884 20,000.00 

August  5,  1886 20,000.00 

August  11,  1888 10,000.00 

70, 000. 00 
Unexpended  balance  of  last  appropriation  carried  to  new  project 223. 41 

Total 69,776.59 
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Since  the  existing  project  for  improving  Altamaha  River  was  adopted 
in  1890  the  following  appropriations  have  been  made  for  this  worlc: 

Bv  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $223.41 

September  19,  1890 15,000.00 

Julvl3,1892 15,000.00 

August  18,  1894 10,000.00 

Junes,  1896 10,000.00 

March  3,  1899 6,000.00 

June  6,  1900  (allotted  from  emergem'y  appropriation ) 9, 000. 00 

June  13,  1902 10,000.00 

Total 75,223.41 

Grand  total 145,000.00 


P6. 


IMPROVEMENT  OF  OCONEE  RIVER,   GEORGIA. 

This  river  is  tributary  to  the  Altamaha  River  and  the  present  head 
of  navigation  is  Milledgeville. 

The  controlling  depth,  at  summer  low  water,  is  about  2  feet.  The 
river  is  subject  to  high  waters,  which  sometimes  rise  at  Milledgeville 
to  30  feet  above  the  low-water  stage. 

OPERATIONS   DURING  THE   FISCAL  YEAR   ENDING  JUNE   30,  1903. 

Work  done  during  the  fiscal  year  was  confined  to  snagging  opera- 
tions. There  were  removed  3,917  snags  and  115  stumps  from  the 
channel;  3,468  overhanging  trees  and  saplings  and  41  logs  were  cut  on 
the  banks  and  5  trees  on  banks  girdled. 

Rock  ledges  above  Dublin  and  long  sand  shoals  below  Milledgeville 
require  removal  and  the  channel  needs  improvement  at  several  places 
between  Dublin  and  the  Forks.  It  is  estimated  that  ^^0,000  can  be 
profitably  expended  for  works  of  improvement  during  the  fiscal  year 
ending  June  30,  1905. 

COMMERCE   AND  NAVIGATION. 

The  Oconee  River  is  navigable  from  the  mouth  to  Milledgeville. 
During  the  year  1902  the  steamers  plying  the  river  in  the  vicinity  of 
Dublin  handled  7,781  tons  of  freight^  valued  at  $622,480.  In  addition 
to  this  there  were  rafted  down  the  river  during  the  same  year 
28,704,000  feet  B.  M.  of  timber,  valued  at  about  *373,152.  Excep^t- 
ing  the  timber  traflSc,  the  commerce  of  the  river  is  carried  on  in 
detached  segments  tributary  to  the  railroads  crossing  the  river. 
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Money  statement, 

July  1,  1902,  balance  unexpended $25,093.27 

June  30,  1903,  amount  expended  during  fiscal  year 7, 129. 44 

July  1,  1903,  balance  unexpended 17,963.83 

July  1,  1903,  outstanding  liabilities 1,417.67 

July  1,  1903,  balance  available 16,646.16 


Amount  (estimated)  required  for  completion  of  existing  project 114, 900. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903: 

For  works  of  improvement $30,000.00 

For  maintenance  of  improvement 8, 000. 00 

38,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE  OF  ALL  APPROPRIATIONS. 

Since  the  works  of  improvement  were  begun  the  following  appro* 
priations  have  been  made: 

By  act  of  Ck)ngre68  of — 

JunelS,  1878 $10,000.00 

March  3,  1879 1,500.00 

June  14,  1880 1,500.00 

March  3,  1881 2,500.00 

August  2,  1882 5,000.00 

July  5,  1884 3,000.00 

Augusts,  1886 9,000.00 

August  11,  1888 12,500.00 

Total 45,000.00 

Unexpended  balance  from  last  appropriation  carried  to  new  project 177. 82 

Total 44,822.18 

Since  the  existing  project  for  improving  the  Oconee  River  was 
adopted  the  following  appropriations  nave  been  made  for  this  work: 

By  act  of  Ck)ngre8S  of — 

August  11,  1888  (unexpended  balance) $177.82 

September  19,  1890 25,000.00 

July  13,  1892 25,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,000.00 

March  3,  1899 10,000.00 

June  6,  1900  (allotted  from  emergency  appropriation) 3, 750. 00 

June  13,  1902 *. 25,000.00 

Total 108,927.82 


Grand  total 157,750.00 


P7. 
IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  head  of  navigation  on  this  river  is  Macon,  but  the  river  durinff 
recent  years  has  not  been  navigable  above  Hawkinsville,  except  at  high 
water,  owing  to  heavy  rock  shoals  just  above  Hawkinsville  and  long 
sand  shoals  below  Macon.  Between  these  two  obstructions  the  river 
has  ample  depth,  but  is  more  or  less  obstructed  with  snags  and  logs. 
Between  HawkinsvilFe  and  the  Forks  the  river  is,  with  few  exceptiou^^ 
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in  ^ood  condition,  and  while  certain  r(x*k  shoals  are  diflScult  to  navi- 
gate, the  controlling  depth  is  nedrly,  if  not  quite,  the  project  depth. 

The  difficulty  in  maintaining  the  cfepth  at  the  upper  end  of  the  river 
at  Macon  is  in  preventing  erosion  of  the  banks,  and  to  overcome  this 
much  more  revetting  of  the  banks  will  have  to  be  done  than  was 
estimated  for  in  the  existing  project. 

The  controlling  depth  between  the  Forks  and  Hawkinsville  is  3  feet, 
though  several  places  are  navigable  with  difficulty  at  this  sta^. 
Between  Hawkinsville  and  Macon  2  feet  is  all  that  can  be  carried  at 
present  at  a  low  summer  stage. 

Owin^  to  freshets,  unforeseen  changes  in  the  channel,  and  damages 
to  the  dikes  and  dams  and  regulating  constructions,  it  will  be  necessary 
to  provide  further  funds  to  complete  the  improvement  as  originally 
planned,  which  improvement  should  be  continued  until  the  benefits 
desired  are  realized.  To  accomplish  this  the  sum  of  $75,000  should 
be  appropriated  for  prosecution  of  the  work,  and  the  further  sum  of 
$5,000  annually  for  maintenance. 

OPERATIONS   DURING  THE    FISCAL  YEAR   ENDING   JUNE   30,  1903. 

At  Buzzards'  bar  1,100  feet  of  training  dike  were  built;  at  Mans- 
field's bar  600  feet  of  shore  protection  was  rebuilt;  at  Macon  bar  1,050 
feet  of  Dike  No.  4  was  rebuilt;  1,470  feet  were  added  to  shore  protec- 
tion Dike  No.  3,  and  400  feet  of  spur  dikes  built  back  of  Dike  No.  3; 
250  feet  of  shore  protection  built  above  Dike  No.  2,  and  1,300  feet  of 
Dike  No.  2  rebuilt. 

The  training  dikes  at  Davis's  reach  and  Mobley's  Bluff  were  repaired, 
rock  removed  from  Town  shoals  at  Hawkinsville,  and  cut-offs  opened 
at  House  Creek  suck  and  Cow  Face  bar. 

There  were  placed  in  the  dike  work  at  Macon  2,727  piling,  47,300 
bundles  of  brush,  and  1,309  cubic  yards  of  stone,  and  at  Davis's  reach 
and  Hollingsworth  ferry  and  Mobley's  Bluff  6,086  bundles  of  brush 
and  322  cubic  yards  of  stone. 

In  opening  up  the  cut-offs  at  Cow  Face  bar  and  House  Creek  suck 
424  snags,  169  stumps,  and  9,235  cubic  yards  of  e^rth  were  removed. 

The  snag  boat  Sat  ilia  removed  2,140  snags  and  414  stumps  from  the 
channel ;  removed  two  small  wrecks  and  two  old  bridge  piers ;  cut 
7,017  overhanging  trees  and  saplings  and  107  logs  on  the  banks  of  the 
stream. 

As  an  experiment  some  5,000  small  willow  shoots  were  planted  on 
the  banks  at  Macon  in  an  effort  to  prevent  erosion,  but  a  destructive 
freshet  washed  them  out  before  they  had  obtained  a  good  hold  in  the 
soil. 

With  the  exception  of  a  portion  of  the  cabin,  the  combined  bolster 
and  pile-driver  Sapeh  was  rebuilt.  This  plant  can  use  a  Hey  ward 
bucket  or  act  as  a  pile-driver. 

COMMERCE   AND  NAVIGATION. 

A  detailed  discussion  of  this  subject  will  })e  found  on  pages  1478  to 
1484  of  the  Report  of  the  Chief  of  Engineers  for  1890,  and  page  1520 
of  the  same  report  for  1897. 

At  present  tnere  is  no  navigation  at  all  between  Macon  and  Haw- 
kinsville, except  that  one  small  steamer  occasionally  goes  to  Macon. 

Three  steamers  are  engaged  in  the  river  traffic,  running  as  follows: 
One  between  Hawkinsville  and  Wilcox  Lake,  making  two  round  trips 
per  week;  one  between  Lumber  City  and  Wilcox  ikke,  making  two 
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round  trips  per  week,  and  -one   between  Hollingaworth  Ferry  and 
BrunswicK,  making  three  round  trips  per  month. 

During  the  calendar  year  1902  tnere  were  handled  by  these  boats 
8,987  tons  of  freight,  valued  at  about  $625,590.  There  were  also  rafted 
down  the  river  34,139,980  feet  B.  M.  of  timber,  valued  at  about 
$443,820. 

Moruy  Hlaternent. 

July  1,  1902,  balance  unexpended $66,010.73 

Received  on  account  of  proceeds  of  Government  property 106. 00 

56,116.73 
June  30,  1903,  amount  expended  during  fiscal  year 42, 978.  77 

July  1 ,  1903,  balance  unexpended 13, 1 37. 96 

July  1,  1903,  outstanding  liabilities 2,700.16 

July  1,  1903,  balance  available 10,437.80 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1903 16,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND  DATE   OF  ALL  APPROPRIATIONS. 

Upon  the  original  project  of  improvement  of  the  Ocmulgee  River, 
adopted  in  1876,  the  following  appropriations  were  made: 

By  act  of  Congress  of — 

August  14,  1876 $15,000.00 

Jimel8,  1878 15,000.00 

March  3,  1879 7,000.00 

June  14,  1880 7,000.00 

'   March3,  1881 5,000.00 

August  2,  1882 5,000.00 

July  5, 1884 3,000.00 

August  5,  18861 7,500.00 

August  11,  1888 15,000.00 

Total 79,500.00 

Unexpended  balance  carried  forward  from  last  appropriation  Xo  new 

project 109.27 

Total 79,390.73 

Since  the  existing  project  for  improving  Ocmulgee  River  was  adopted 
the  following  appropriations  have  been  made  for  the  work: 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $109. 27 

September  19,  1890 30,000.00 

July  13,  1892 25,000.00 

August  1 8,  1 894 10, 000. 00 

June  3,  1896 10,000.00 

March  3,  1899 20,000.00 

June  6,  1900 40, 000. 00 

March  3,  1901 40,000.00 

June  28,  1902 56,000.00 

Total 231,109.27 

Total,  all  appropriations 310, 500. 00 

Amount  received  from  proceeils  of  Government  property  November  12, 

1902 106.00 

Grand  total 3lO,<5^v<^ 
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P8. 

IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

Appropriations  for  this  improvement  under  the  Jingineer  Depart- 
ment have  heretofore  been  made  for  the  removal  of  a  shoal  in  East 
River  opposite  the  lower  part  of  the  city.  The  act  of  Congress 
approved  June  13,  1902,  provided  also  for  the  improvement  of  the 
bar,  which  work  had  theretofore  been  carried  on  by  direct  contract 
between  Congress  and  a  private  individual.  *  *  *  It  also  pro- 
vided for  dredging  in  Academy  Creek  to  an  amount  not  to  exceed 
$5,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1903. 

The  training  wall  was  built  up  to  a  uniform  height  of  3i  feet  below 
high  water,  under  emergency  contract  with  Roderick  G.  Ross,  of 
Jacksonville,  Fla.,  dated  October  31,  1902.  Two  thousand  five  hun- 
dred and  thirteen  cubic  yards  of  stone  were  placed  in  the  work. 

A  contract  for  dredging  in  the  inner  harbor  and  in  Academy  Creek 
was  made  November  19,  1902,  with  Morris  &  Cumings  Dredging 
Company,  of  New  York  City.  Work  was  begun  in  Ac^demv  Creek 
February  19,  1903.  At  the  close  of  the  fiscal  year  the  dredging  in 
Academy  Creek  was  completed,  23,783  cubic  yards  having  been 
removed,  giving  a  channel  18  feet  deep  at  mean  low  water  and  30 
feet  wide,  from  the  mouth  of  the  creek  to  the  old  Altamaha  Canal. 
Dredging  in  the  inner  harbor  (East  River)  was  begun  April  1,  1903; 
at  the  close  of  the  fiscal  year  about  90,000  cubic  yaras  had  been 
removed.  The  rate  of  progress  has  been  far  below  the  contract 
requirements.  The  contractors,  however,  are  making  a  change  in 
their  method  of  dredging,  and  expect  to  be  able  to  remove  the 
material  at  the  required  late. 

No  work  has  been  done  as  yet  on  the  outer  bar.  The  amount  avail- 
able for  this  portion  of  the  work,  viz,  $40,000,  Is  not  sufficient  to  do 
the  work  by  contract,  and  it  will  have  to  be  done  by  Government  sea- 
oing  dredge.  The  most  desirable  route  for  dredging  across  the  bar 
as  not  yet  been  determined  upon,  and  will  not  be  located  until  a  suit- 
able dredge  to  do  the  work  is  available. 

COMMERCE  AND  NAVIGATION. 


hi 


Information  in  regard  to  the  commerce  of  Brunswick  before  the 
improvement  will  be  found  on  page  1623  of  the  Report  of  the  Chief 
of  Engineers  for  1897.  Since  1880  the  annual  tonnage  of  the  port 
and  its  value  have  grown  very  much,  the  shipments  of  cotton,  for 
instance,  having  increased  from  4,000  bales  in  1885  to  200,641  in  1897. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  shipments  for  the  year  1902  were  as  follows:  Of  cotton, 
133,788  bales;  of  lumber,  240,773,000  feet,  and  of  naval  store,  71,186 
barrels  of  turpentine  and  287,732  barrels  of  rosin. 

The  regular  lines  of  steamships  established  between  this  port  and 
New  York  and  Boston  comprise  a  total  of  13  steamers.  During  the 
year  1902  they  made  111  round  trips  and  carried  181,060  tons  of 
freight. 

On  the  inland  waters  there  are  a  number  of  small  steamers  plying 
between  Brunswick  and  adjacent  ports,  besides  numerous  schooners 
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and  small  sailboats.     It  is  estimated  that  for  the  year  1902  this  portion 
of  the  commerce  amounted  to  17,470  tons,  valued  at  $1,747,000. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  coastwise 
and  foreign,  during  1902  was  1,017,423  tons,  valued  at  $27,372,638. 

Money  statement. 

July  1,  1902,  balance  unexpended $165,182.75 

June  30,  1903,  amount  expended  during  fiscal  year 27, 692. 36 

July  1,  1903,  balance  unexpended 137,490.39 

July  1,  1903,  outstanding  liabilities 2,126.43 

July  1,  1903,  balance  available 135,363.96 

July  1,  1903,  amount  covered  by  uncompleted  contracts 91, 871. 60 

I  Amount  that  can  be  profitably  expended  in  fiscal  ;^ear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1903 30,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE  OF  ALL  APPROPRIATIONS. 

Since  the  work  of  improvement  was  begun  the  following  appropria- 
tions have  been  made: 

By  act  of  Congress  of — 

July  4,  1836 $10,000 

March  3,  1879 20,000 

June  14,  1880 10,000 

Man^h3,  1881 5,000 

August  2,  1882 25,000 

Julys,  1884 10,000 

Augusts,  1886 22,500 

August  11,  1888 35,000 

September  19,  1890 35,000 

July  13,  1892 27,500 

Total 200,000 

For  maintenance: 

August  18,  1894 10,000 

June  3,  1896 15,000 

March  3,  1899 10,000 

Aggregate 235,000 

By  act  oTcongress  of  June  13,  1902: 

Outer  bar $40,000 

Inner  harbor 120,000 

Academy  Creek 5, 000 

165,000 

Total  of  all  appropriations 400, 000 


CONTRACTS  IN   FORCE. 


Name  and  address  of 
contractor. 


Roderick  G.  Ross,  Jack- 
sonville, Fla.a 

Morris  <&  Cumings 
Dredging  Co.,  New 
York,  N.  Y. 


Character  of  work. 


Repairs  to  training 
wall  (stone). 

Dredging 


Rate  per 
cubic 
yaid. 


$3.20 


.20 


Date  of  ap- 
proval. 


Emergency; 
no  approv- 
al. 

Dec.  11,1902 


Work  begun. 


Dec.     9, 1902 


Feb.  19,1908 


Expires. 


Jan.  29,1908 
Mar.  19,1904 


a  Completed  January  9, 190S. 
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COMMKKriAL   HTATIOTM'H. 


Exports,  doracMtic  (C(inMtwi»^)  ami  foMfni 
ImportH 


Total. 


986,481  !     13,711..'i30 
63,472!     11.914.  llf< 


999,963  ;    2.\G-3.(J38 


Steami<hip  llnej*. 


Lino. 

Steamen. 

7 
6 

Voyaireit. 

Freight. 

Mallory  Steamship  Line:  Bnindwick  to  New  York 

65 
46 

138,  fW5 

42,  sn 

The  Clyde  Lino:  Bninfwick  to  New  York  and  Bi»slon 

Total 

18 

111 

181.066 

Arrivals  and  clenrancfH  ofreweis  and  nymmerce  at  Brunmnck^  (/a.,  J9<K*, 


Arrived 
Cleared 


CoaHtwiae. 


Foreign  port«*. 
American  vessel.s.       Forei 


No. 


495 
470 


Tons.    I  Crew.  iNo. 


4«0,lft3  '  7,748  I  21 
432,913  I  0,939     16 


Ton.*i. 


ll..'>44 
10,728 


Crew.   No.  I  Tons. 

I 

167  '    75  I  54,034 

150  I  110  !  10,581 


wels. 

Total. 

Crew. 

1,0&4 
1,731 

No. 

591 
600 

Tona. 

Crew. 

546,781 
4M,222 

8,979 
8.820 

Cinnmerct'  {(tiasfu'l:*('  cud  forcifju),  l')0.^. 

Value  of  exports $13,711,520.00 

Value  of  imports 11, 914, 1 18. 00 

Total  collection 4,342.14 

Statement  of  nreiptu  of  naval  storeM,  J9()^, 

Roein barrels..  301,049 

Spirits do 76,267 


Pg. 

IMPROVEMENT    OF    INSIDE    WATER   ROUTE    BETWEEN    SAVANNAH, 

GEORGIA,  AND  FERNANDINA,  FLORIDA. 

The  description  of  this  route  will  bo  found  in  the  Report  of  the  Chief 
of  P]ngineers  for  1900,  paee  1953,  and  the  waters  forming  it  are  also 
shown  on  Coast  Survey  Charts  Nos.  156  and  157. 


OPERATIONS   DURING   THE   1T8CAL  YEAR  ENDING  JUNE   30,    1903. 

A  contract  was  made  March  28,  1903,  with  George  T.  Warner,  of 
Savannah,  Ga.,  for  dredging  at  the  following  point**  along  the  inside 
route,  viz:  The  Dividings,  Jekyl  Creek,  mouth  of  Jekyl  Creek,  and 
in  Mud  River.  It  is  expected  that  work  under  this  contract  will  com- 
mence about  July  20.  A  survey  of  the  above  localities  was  made 
during  the  year. 
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COMMERCE   AND  NAVIGATION. 

A  detailed  discussion  of  the  commerce  over  this  route  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1901,  page  1653. 

For  the  calendar  vear  1902  the  commerce  over  tnis  route  amounted 
to  31,579  tons  of  freight,  valued  at  about  $2,210,530,  besides  150,0(X),- 
000  feet  B.  M.  of  timber,  valued  at  about  $1,500,000.  There  were 
carried  by  the  boats  over  this  route  61,250  passengers,  principally 
between  Biomswick  and  Cumberland  and  St.  Simons  Islands,  Georgia, 
Fernandina,  Fla.,  and  Darien,  Gra.  None  of  this  commerce  went  over 
the  entire  route. 

Money  statement, 

July  1,  1902,  lialance  unexpended $15,084.34 

June  30,  1903,  amount  expended  during  fiaoal  year 518. 18 

July  1,  1903,  balance  unexpended 14, 666. 16 


July  1,  1903,  amount  covered  by  uncompleted  contracts 13, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 41, 000. 00 

Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  Imlance  unexpended  July  1,  1903: 

For  works  of  improvement $41, 000. 00 

For  maintenance  of  improvement 15, 000. 00 

56,000.00 

Submitted  in  compliance  with  re(^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

AMOUNT  AND   DATE  OF  ALL  APPROPRIATIONS. 

Previous  to  the  existing  project  there  were  appropriated  as  follows: 

Parsons  cut  or  Romerey  marshes,  Georgia: 
Act  of  Congress  approve<l — 

August  2,  1882 $10,000.00 

July  5, 1884 10,000.00 

Augusts,  1886 17,475.00 

August  11,  1888 4,633.77 

Total  by  United  States 42,108.77 

From  Georgia  and  Florida  Steamboat  Company 5, 000. 00 

Total 47,108.77 

Jekyl  Creek,  Georgia: 

Act  of  Congress  approved — 

Augui'tll,  1888 5,000.00 

September  19,  1890 7,500.00 

July  13,  1892 7,500.00 

August  18,  1894 4,000.00 

Total 24,000.00 

Since  the  existing  project  for  improving  this  route  was  adopted  four 
appropriations,  aggregating  $64,000,  have  been  made,  as  follows: 

Inside  route: 

Act  of  Congress  approved — 

July  13,  1892 $15,000.00 

August  18, 1894 20,000.00 

June3,  1896 14,000.00 

June  13,  1902 15,000.00 

64,000.00 


Making  a  total  of 135,108.77 
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CJONTRACT  IK    FORCE. 

Contractor:  George  T.  Warner,  Savannah,  Ga. 

Character  of  work:  Dredging. 

Rate:  16}  cents  per  cubic  vard. 

Date  of  approval:  April  1^,  1903. 

Work  begun:  Not  yet  started. 

Expires:  May  16,  1904. 


P    lO. 

IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Georgia,  and  Amelia  Island,  Florida.  The  principal  port  is 
Femandina,  in  the  State  of  Florida. 

OPERATIONS  DURING  THE   FISCAL  YEAR   ENDING  JUNE   30,  1903. 

Jetty  work  was  continued  throughout  the  fiscal  year  by  Christie, 
Lowe  &  Heyworth  under  their  contmct.  There  was  placed  on  the 
north  jetty  131,852.92  tons  of  first-class  stone,  30,263.65  tons  of 
second-class  stone,  and  15,131.83  tons  of  third-class  stone;  and  on  the 
south  jetty  50,485.93  tons  of  first-class  stone,  36,960.48  tons  of  second- 
class  stone,  and  18,480.24  tons  of  third-class  stone.  There  had  been 
placed  on  both  jetties,  under  the  contract  with  Christie,  Lowe  &  Hey- 
worth, up  to  June  30,  1903,  374,769.82  tons  of  first-class  stone, 
195,861.25  tons  of  second-class  stone,  and  97,930.62  tons  of  third-class 
stone,  at  a  total  cost  of  $1,412,924.98. 

I}redging. — ^The  U.  S.  dredge  Cumberland  was  completed  during 
the  fiscal  year  and  arrived  at  Fernandina  on  January  9,  1903.  The 
Cumberland  is  a  seagoing  dredge,  200  feet  long,  40  feet  beam,  and  is 
fitted  with  two  18-incn  centrifugal  pumps.  She  began  dredging  opera- 
tions in  the  jetty  channel  on  January  16,  1903,  and  left,  to  be  hauled 
out  for  repairs  and  to  be  coppered,  on  May  28,  1903.  During  this 
period  379,571  cubic  yards  of  material  was  removed,  which  resulted 
in  the  formation  of  a  new  channel,  a  little  to  the  north  of  the  old  one, 
having  a  least  width  of  about  100  feet  and  a  controlling  depth  of  24 
feet  at  mean  low  water.     The  rise  of  the  tide  is  7  feet. 

Su7*veys. — During  the  year  six  surveys  of  the  entrance  have  been 
made.  The  last  survey  was  finished  in  June,  1903,  but  the  results 
have  not  yet  been  platted.  Computations  have  been  made  from  each 
survey  showing  the  movement  of  sand  in  different  sections  of  the  area 
surveyed. 

Future  work  on  jetties, — ^The  amount  remaining  on  June  30,  1903, 
of  the  funds  allotted  for  contract  work  will  be  sufficient  to  build  up 
the  shore  end  of  the  north  jetty  to  about  1  foot  above  high  water; 
to  complete  the  riprap  reenforcement  of  the  north  jetty  between  sta- 
tions 2000  and  12700;  to  reenforce  a  portion  of  the  north  jetty  between 
the  shore  and  station  2000;  to  fill  the  low  places  in  the  north  jetty, 
except  on  the  outer  end;  and  to  fill  the  hole  in  the  south  jetty  at  sta- 
tion 3700.  It  is  probable  that  this  work  will  be  finished  before  the 
end  of  July,  1903. 

The  controlling  channel  depth  into  the  inner  harbor  at  Fernandina, 
Fla    '^as  24  feet  at  mean  low  water  on  June  30,  1903. 
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CONDITION   OF  JETTIES  JUNE- 30,  1903. 

North  jetty. — ^This  jetty,  except  for  a  few  low  places  where  settle- 
ment has  occurred  or  stones  have  been  displaced  by  wave  action,  is 
completed  to  high  water  from  the  shore  to  station  19000.  The  width 
at  high  water  from  station  0  to  station  12700  is  8  feet,  and  from  sta- 
tion 12700  to  station  190(X)  it  is  16  feet.  An  apron  of  riprap  stone, 
60  feet  wide,  has  been  laid  on  the  inner  side  of  this  jetty  from  station 
17165  to  station  19000.  This  was  placed  to  guard  against  excessive 
deepening  at  the  foot  of  the  jetty.  The  outer  end  of  the  jetty  has 
been  reenforced  by  riprap  placed  on  the  north  and  east  slopes.  A  steel 
tower,  suitable  for  a  light  station,  has  also  been  placed  here.  The 
inner  slope  of  the  jetty  has  been  reenforced  by  riprap  between  station 
2000  and  station  10677.  It  was  found  necessary  to  do  this  because 
the  difference  in  head  between  the  water  inside  and  outside  was  f re- 
auently  so  great  that  the  water  flowing  through  the  jetty  caused  a 
dangerous  scour  at  the  base  on  each  side.  As  this  portion  of  the  jetty 
consisted  almost  entirely  of  large  blocks  on  an  insufficient  foundation 
(placed  during  former  contracts)  composed  of  a  thin  layer  of  light 
stone  on  log  or  brush  mattresses,  the  barrier  formed  by  the  jetty, 
while  sufficient  to  cause  the  difference  in  head  mentioned,  was  not  suf- 
ficient to  stop  the  flow  between  the  interstices.  The  reenforcement  of 
riprap  has  stopped  this  flow  and  the  current  now  runs  parallel  with 
the  jetty.  The  space  north  of  the  jetty  is  being  rapidly  filled  with 
sand.  The  shore  end  between  low  and  high  water  marks  is  about  4 
feet  above  low  water,  having  settled  to  that  elevation  from  high  water, 
its  original  height. 

South  jetty, — ^This  jetty  was  originally  completed  to  high  water 
from  station  0  to  station  7500  and  to  5  feet  below  low  water  from 
station  7500  to  station  11000.  A  slight  reduction  in  height,  due  to 
settlement  or  displacement  by  wave  action,  has  occurred  near  the  shore 
end  and  at  station  3700.  An  apron  of  riprap  about  60  feet  wide  has 
been  laid  against  the  inner  slope  between  station  7420  and  station 
8937.     The  width  at  high  water  is  8  feet. 

BREACH   ON   CUMBERLAND  ISLAND. 

During  the  hurricane  in  the  fall  of  1898  a  breach  was  made  across 
the  outer  beach  of  Cumberland  Island,  a  short  distance  north  of  the 
north  jetty,  which  permits  a  flow  of  water  across  the  beach  between 
the  ocean  and  Beacn  Creek.  This  flow  is  stopped  when  the  tide  is 
below  4  feet  above  mean  low  water.  The  work  aone  bv  the  hurricane 
consisted  in  washing  away  a  covering  of  about  2  feet  of  sand  and  leav- 
ing bare  an  expanse  of  marsh  mud  which  successfully  resists  erosion. 
The  condition  here  has  b^en  about  the  same  since  the  breach  was  made. 
This  l)reach  should  be  closed  eventually,  but  immediate  action  is  not 
necessary. 

COMMERCE   AND  NAVIGATION. 

Neglecting  the  commerce  of  St.  Marys,  Ga,,  the  total  commerce  of 
the  harbor  of  Fernandina  during  the  calendar  vear  1902  amounted  to 
665,441  tons,  with  a  value  of  $4,694,496.  The  details  of  this  commerce 
are  given  in  the  tables  appended  hereto, 
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Money  statemefit, 

July  1,  1902,  balance  unexpended - 1646,068.67 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 400, 000. 00 

1,046,068.67 
June  30,  1903,  amount  expended  durinfi:  fiscal  year 796, 023.  61 

July  1,  1903,  balance  unexpended 250,045.06 

July  1,  1903,  outstanding  liabilities 83,353.01 

July  1,  1903,  Imlance  available 166,692.05 


July  1,  1903,  amount  covered  by  uncompleted  contracts 22, 362.  74 


Amount  (estimated)  required  for  completion  of  existing  project 95, 000. 00 

Amount  that  can  be  profitably  expende<l  in  fiscal  year  en(ung  Jime  «^. 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 


For  works  of  improvement $95, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

145, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE   OF  ALL  APPROPRIATIONS. 

Under  the  original  project  for  improving  Cumberland  Sound  the 
following  appropriations  were  made  for  the  work: 

By  act  of  Confess  of — 

June  14,  1880 $30,000 

March  3,  1881 100,000 

August  2,  1882 50,000 

July  5,  1884 75,000 

August  5,  1886 112,500 

August  11,  1888 112,500 

Total 480,000 

Under  the  revised  project  of  improvement  the  following  appropria- 
tions were  made: 

By  act  of  Congress  of — 

September  19,  1890 $112,500 

July  13,  1892 170,000 

August  17,  1894 170,000 

Total 452,500 

Under  the  existing  project  of  improvement  the  following  appro- 
priations have  been  made: 

By  act  of  Congress  of — 

June  3,  1896 $5,000 

June  4,  1897 350,000 

July  19, 1897 .* 50,000 

July  1,1898 450,000 

March  3,  1899 400,000 

March  3,  1901 200,000 

June  28,  1902 400,000 

Total...-...,...,, .....,,.. , 1,855,000 
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OOMTRACt   IN    VORCK. 
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Value  of  exports: 

Foreign *8,lft1,816.00 

Coastwise 1,436.680.00 

Value  of  importe; 

Foreign 75,000.00 

Coartwise 20,000.00 


On  May  22, 1903,  the  Secretary  o£  War  allotted  $1,000  for  the 
removal  of  the  wreck  of  the  schooner  Zivinffaton,  in  Savannah  Har- 
bor, Geoi^a.  The  work  of  removal  was  awarded  to  John  Rourke  & 
Sons,  of  Savannah,  Ga.,  at  $376,  tinder  ten-day  bids.  The  removal  of 
the  wreck  has  been  begun,  but  at  the  close  of  the  fiscal  year  the  work 
had  not  been  completed. 

On  May  21,1903.  the  Secretary  of  War  allotted  $9  570  for  the 
removal  of  the  wrecks  City  oy  Austin,  Franamia,  and  Puntalunos  in 
Cumberland  Sound,  Georeia  and  Florida.  Bids  for  the  removal  of 
thewe  wrecks  were  called  for.  but  none  were  received.  It  is  proposed 
to  readvertise  th«  work  by  circular  letter  for  thirty  days. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST 
OF  FLORIDA,  AND  OF  HARBOR  AT  KEY  WEST,  FLORIDA,  AND 
ENTRANCE  THERFrO. 


REPORT  OF  CAPT.  FRANCIS  R.  SHUNK,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
190S,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IHPROVBMENTB. 


1.  St.  Johns  River,  Florida. 

2.  St.  Johns  River  at  Orange  Mills  Flats, 

Florida. 

3.  Volusia  Bar,  Florida. 

4.  Oklawaha  River,  Florida. 

5.  St.  Augustine  Harhor,  Florida. 

6.  Indian  River,  Florida. 

7.  Biscayne  Bay,  Florida. 

8.  Harbor  at  Key  West,  Florida,  and  en- 

trance thereto. 


9.  Removing  the  water  hyacinth  from 
Florida  waters. 

10.  Dredge  for  river  and  harbor  improve- 

ments, Florida. 

11.  Removing   sunken  vessels  or   craft 

obstructing  or  endangering  naviga- 
tion. 


HARBOR   LINES. 

12.  St.  Johns  River  at  Jacksonville,  Florida. 


United  States  Engineer  Office, 

JacksanmlU^  Flu. ,  Jidy  W^  1903. 

General:  I  have  the  honor  to  submit  herewith  annual  report  upon 
the  works  of  river  and  harbor  improvement,  east  coast,  Florida,  for 
the  fiscal  year  ending  June  30,  1903. 

Very  respectfully,  your  obedient  servant, 

Francis  R.  Shunk, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


Q  I. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

For  description,  original  project,  results,  etc.,  see  summary,  page 
2Y1,  and  Report  of  the  Chief  of  Engineers  for  1896,  pages  130*5-1312; 
Report  of  the  Chief  of  Engineers  for  1896,  pages  1586-1604  (the  lattcn* 
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being  a  report  upon  a  survey  of  St.  John.s  River,  Florida,  from  Jack- 
sonville to  the  ocean,  with  a  view  to  securing  a  24-foot  channel),  and 
Report  of  the  Chief  of  Engineers  for  1898,  pages  1327-1330. 

The  funds  appropriated  and  authorized  by  act  of  June  13,  1902,  are 
to  be  expended  in  accordance  with  the  general  project  of  June  3, 1896, 
under  the  following  supplemental  project: 

To  raise  the  south  jetty  at  the  entrance  to  mean  high  water  from  the 
shore  end  out  to  station  KKXK). 

To  raise  the  north  jetty  to  high  water  throughout  its  present  lenjgth. 

The  training  wall  at  White  Shells  shoal  S)  l>e  extended  to  shore 
from  its  lower  end  (as  shown  by  the  map)  and  its  entire  length  built 
up  to  mean  high  water. 

A  siiuilar  training  wall  to  be  constructed  l>etween  Lon^  Island  and 
Lie  Barron  Island.     This  is  designated  Long^  Island  traimnjg  wall. 

Coon  Point  dam  and  cut-off  oam  to  be  built  up  to  mean  high  water. 
A  similar  dam  to  be  constructed  between  Alligator  Island  and  Radcliffe 
Island,  designated  Alligator  dam. 

Dames  Point  and  island  training  walls  to  be  removed.  A  new 
training  wall,  designated  Radcliffe  training  wall,  to  be  constructed, 
extending  upstream  from  Radcliffe  Island  a  distance  of  7,000  feet,  as 
shown  on  map. 

The  necessary  dredging  to  be  done  to  form  a  channel  300  feet  wide 
and  24  feet  deep  at  mean  low  water. 

By  direction  of  the  department  the  preparation  of  the  plans  and  the 
construction  of  the  seagoing  suction  dredge  provided  for  in  the  act  of 
June  13,  1902,  was  assign^  to  Capt.  J.  G.  Sanford,  Corps  of  Engi- 
neers.    It  is  understood  that  this  dredge  is  now  being  constructed. 

The  U.  S.  dredge  Winyah  Bay  worked  on  the  shoals  in  the  river 
from  August  5  to  October  4,  1902.  The  dredge  began  work  on  the 
shoals  again  on  February  4,  1903.  At  the  end  of  June  this  work  was 
still  in  progress.  During  the  fiscal  \'ear  ending  June  30,  1903,  53,675 
cubic  yards  were  removal  from  Mile  Point  shoal,  35,986  cubic  yards 
from  White  Shells  shoal,  38,481  cubic  vards  from  Browns  Creek  shoal, 
and  103,336  cubic  yards  from  Dames  Point  shoal. 

On  February  25,  1903,  a  contract  for  dredging  to  a  depth  of  20  feet 
in  the  river  along  the  Une  of  the  present  channelwas  entered  into  with 
the  Coastwise  Dredging  Company,  Baltimore,  Md.  *  *  *  At  the 
end  of  the  fiscal  year  no  work  had  been  done. 

On  March  6,  1903,  a  contract  was  entered  into  with  Roderick  G. 
Ross,  Jacksonville,  Fla.,  for  building  up  the  jetties  at  the  entrance. 
*  *  *  Work  began  under  this  contract  June  24, 1903.  At  the  end 
of  the  fiscal  year  2,099.39  tons  of  first-class  stone,  490.49  tons  of  second- 
class  stone,  and  202.42  cubic  yards  of  third-class  stone  had  been  placed 
in  the  north  jetty. 

Bids  for  the  proposed  work  on  the  training  walls  in  the  river  were 
opened  March  10,  1903.  All  bids  received  at  that  time  were  rejected, 
and  the  work  was  readvertised  May  9,  1903.  The  bids  received  were 
opened  June  9, 1903.  The  contract  was  awarded  to  Roderick  G.  Ross, 
Jacksonville,  Fla. ,  and  was  executed  June  30, 1903.  The  prices  for  this 
work  are  as  follows:  Stone,  $1.83  per  cubic  yard;  oyster  shell.  $1  per 
cubic  yard;  removing  old  material  and  placing  it  in  the  new  worK,  $0.40 
per  cubic  yard;  removing  old  material  and  placing  it  elsewhere  than  in 
new  work,  $0.30  per  cubic  yard. 

On  April  20,  1903,  the  Secretary  of  War  authorized  the  construe- 
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tion  of  a  dredge  for  this  improvement,  usin^  the  machinery  of  the 
condemned  dredge  Alpha  belonging  to  the  Mississippi  River  Commis- 
pion.  This  macmnery  consists  of  a  30-inch  centrifugal  dredging  pump 
and  engine,  a  15-inch  jet  pump  and  engine,  four  boilers,  winches,  etc. 
The  hull  for  this  dredge  and  the  special  castings  required  were  designed 
and  bids  for  its  construction  were  solicited  by  circular  letter  June  18. 
The  bids  were  opened  June  30,  1903.  Four  bids  were  received,  the 
lowest  being  that  of  F.  E.  Blackmer  and  David  Warrington,  which 
was  accepted.  The  amount  of  the  bid  was  $12,305.  The  hull  is  to  be 
completed  within  sixty -five  days  after  date  of  notification  of  approval 
of  the  contract. 

The  map  of  the  survey  of  the  entrance  to  the  river  made  in  May  and 
June,  1903,  is  submitted  herewith.  A  comparison  of  this  map  with 
that  of  the  survey  made  in  April,  1902,  shows  that  the  channel  across 
the  bar  which  had  been  dredged  betweed  the  months  of  November  and 
April,  1901  and  1902,  has  been  obliterated.  The  deepening  which  was 
noticed  last  year  inside  the  crest  of  the  bar  north  of  the  line  of  dredg- 
ing has  extended  across  the  bar,  and  while  there  appears  to  be  an 
available  depth  of  only  14  feet  across  the  bar,  the  channel  is  more  than 
1,000  feet  wide  between  the  13-foot  contours.  The  bar  has  advanced 
seaward  about  350  feet.  The  channel  has  continued  to  deepen  close  to 
the  outer  portion  of  the  north  jetty,  but  this  portion  of  the  channel  is 
narrower  than  it  was  last  year. 

The  accumulation  of  sand  along  the  inner  side  of  the  north  jetty, 
between  stations  3600  and  7600,  continues. 

As  has  been  noted  for  the  past  two  years,  the  slope  of  the  western 
side  of  the  large  shoal,  near  the  inside  of  the  north  jetty,  continues  to 
flatten.  The  cnannel  west  of  this  shoal  is  widening  and  the  channel 
depth  is  decreasing. 

The  profiiles  of  the  jetties  show  no  appreciable  changes  during  the 
past  year.  That  this  is  the  case  along  that  portion  of  tne  north  jetty 
beyond  station  11000  is  worthy  of  comment.  This  portion  of  the  jetty 
has  a  bottom  width  of  only  50  feet  and  has  no  mattress  foundation,  the 
stone  being  deposited  directly  upon  the  sand  bottom  in  a  depth  of  only 
about  10  feet.  It  is  exposed  to  the  force  of  the  heaviest  waves  and  the 
channel  has  scoured  to  a  depth  of  28  feet  close  along  the  inner  side. 
This  encroachment  of  the  cnannel  was  observed  last  year  and  it  was 
apprehended  that  injury  to  the  work  would  result  unless  a  revetment 
was  constructed  along  the  channel  side.  This  revetment  is  now  being 
placed.  The  foundation  requires  widening  in  any  event  to  support  the 
superstructure  with  the  proper  slope. 

The  channel  in  the  river  aoove  the  entrance  shoaled  in  places  during 
the  past  3^ear,  but  the  work  of  the  dredge  Winyah  Bay  has  improved 
its  condition.  It  is  now  better  in  most  places  than  it  has  been  for  some 
years.  There  will  soon  be  an  available  channel  depth  of  17  feet  at 
mean  low  water  throughout. 

A  series  of  comparative  maps  on  a  small  scale,  showing  the  entrance 
to  the  river  yearly  from  1894  to  1903,  continuingthe  series  from  1879 
to  1893,  published  in  the  Report  of  the  Chief  of  Engineers  for  1903,  is 
submitt^  herewith. 


1176   KEPOKT  OF  THE  CHIEF  OF  ENGINBEBS,  U.  8.  ARMY. 

Monkey  HfateinenU, 

EMEKliEM'Y    APPROPRIATION. 

July  1,  1902,  balance  unexpended 1708.26 

June  30,  1903,  amount  expended  during  fiscal  year 69.07 

July  1,  1903,  ])a1aiu'e  unexpended 729. 19 

July  1,  1903,  outstanding  liabilities 729.19 

GENERAL   IMPROVEMENT. 

July  1,  1902,  balance  unexpended $351,804.39 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  19(^ 350,000. 00 

701, 8(H.  39 
June  30,  1903,  amount  expended  during  fiscal  year 25,453.26 

July  1,  1903,  Imlance  unexpended 676,351.13 

July  1,  1903,  outstanding  liabilities 9,500.00 

July  1,  1903,  balance  available 666,851.13 


July  1,  1903,  amount  coveretl  by  imcompleted  contracts 372, 969. 32 


Amount  (estimated)  required  for  completion  of  existing  project 1, 009, 750. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  endmg  June 
30,  1905,  in  addition  to  the  balani*e  unexi>ended  .fuly  1,  1903: 

For  works  of  improvement .$500, 000. 00 

For  maintenance  of  improvement 25, 000. 00 

525, 000. 00 

Submitted  in  comoliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

APPROPRIATIONS   YOVi  IMPROVEMENT  OF   ST.   JOHNS   RIVER,  FLORIDA. 

Under  the  original  project  the  following  appropriations  were  made 
for  the  work: 

June  14,  1880 $125,000 

March  3,  1881 100,000 

August  2,  1882 150,000 

July  5,  1884 160,000 

August  5,  1886 150,000 

August  11,  1888 175,000 

September  19,  Vms 170,000 

July  13,  1892 112,500 

March  3,  1893 284,500 

Total 1,417,000 

Under  the  existing  project  of  improvement  appropriations  have  been 
made — 

June  3,  1896 $200,000 

March  3,  189t) 200,000 

June  13,  1902 «350,000 

March  3,  1903 350,000 

Total 1,100,000 

June  6,  1900  (allotment  and  emergency  appropriation)  10, 000 

Aggregate 2,627,000 


<»  And  (continuing  contract  for  $950,000. 
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CJONTRACrS   IN   FORCE  DURING   FISCAL  YEAR. 

,  Ck>ntractor:  Coastwise  Dredging  Company. 

Work:  Dredging  St.  Johns  River,  Florida. 

Dated:  February  25,  1903. 

Approved:.  March  24,  1903. 

Date  of  beginning:  May  27,  1903. 

Date  of  completion:  As  provided  in  specifications. 

Quantities:  About  400,000  cubic  yards,  at  21.5  cents  per  cubic  yard. 

Contractor:  Roderick  G.  Ross. 

Work:  Jetty  construction. 

Dated:  March  6,  1903. 

Approved:  March  18,  1903. 

Date  of  beginning:  June  24,  1903. 

Date  of  completion:  As  provided  in  specifications. 

Quantities:  About  90,000  tons  first-cLass  stone,  $2.22  per  ton;  about  40,000  tons 
second-class  stone,  $2.22  per  ton;  about  5,000  tons  third-class  stone,  $2.13  per  cubic 
yard. 


COMMERCIAL  STATISTICS. 


Commerce  of  St,  Johns  Rivera  Florida,  during  the  year  ending  December  SI,  1902. 

[Fumiahed  by  Jacksonville  Board  of  Trade.] 


Articles. 


Yellow  pine  lumber 

CypreflB  lumber 

Sningles 

Crofls-ties 

Cedar  logs 

Laths 

Sea  island  cotton 

Tobacco  

Oranges 

Vegetables 

Doors 

Kaolin 

Miscellaneous  packages 

Ck)al 

Oil. 


Boots  and  shoes 
Sugar 


Qross 
tonnage. 


248,618 

10,214 

142,260 

872,600 

146 

81 

6.626 

88 

8,263 

4,600 

62 

6,066 

86,718 

88,907 

16,689 

1,661 

2,630 


Articles. 


Bacon 

Potatoes 

Canned  goods 

Flour 

Salt 

Beans 

Coffee , 

Hay 

Steel  rails 

Com  and  oats 

Naval  stores 

Brick 

Gasoline 

Fertilizers 

Wines  and  liquors 

Total , 


Gross 
tonnage. 


60,745 

1,837 

8,500 

44.000 

2,027 

825 

270 

18,750 

23,540 

12,376 

60,000 

87,600 

8,450 

6,480 

3,667 


1,710,754 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  190£, 


Arrivals. 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

Steam 

215 
305 

}  655,304 

215 
824 

1    558,340 

Sailing 

Total 

620 

539 

Estimated  number  of  paasengers  carried  by  water 475, 000 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  per 

cent 25 

Probable  increase  of  trade  were  the  improvement  completed,  per  cent 200 
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Qa. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER  AT  ORANGE  MILLS  FLATS, 

FLORIDA. 

For  description,  project,  and  work  done  see  summary,  Report  of 
the  Chief  of  Engineers  for  1898,  pages  1344-1348,  and  Keport  of  the 
Chief  of  Engmeers  for  1901,  page  1738. 

The  act  of  June  13, 1902,  appropriated  $30,000  for  this  improvement. 

On  October  12,  1902,  a  contract  for  dredging  was  entered  into  with 
P.  Sanford  Ross,  Incorporated.  *  *  *  Work  began  under  this 
contract  May  5,  1903.  At  the  end  of  the  fiscal  year  25,376.4  cubic 
yards  had  been  removed  from  Orange  Mills  flats  and  87,855.5  cubic 
yards  from  Racey  Point  shoal,  completing  the  channel  through  Orange 
Mills  flats  to  a  width  of  160  feet  and  a  least  depth  of  13  feet,  and 
forming  a  channel  through  Racey  Point  shoal  120  feet  wide  for  a  dis- 
tance of  4,882  feet  and  -S)  feet  wide  for  a  distance  of  1,263  feet,  witli 
a  least  depth  of  13  feet^ 

Money  statement. 

July  1,  1902,  balance  unexpended fl|30,277.44 

June  30,  1903,  amount  expended  during  fiscal  year 6, 315. 76 

July  1,  1903,  balance  unexpended 23,961.68 

July  1,  1903,  outstanding  liabilities 8,450.00 

July  1,  1903,  balance  available 15,511.68 

July  1,  1903,  amount  covered  by  uncompleted  contracts 13, 412. 18 

Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1 ,  1903 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

Act  of * 

March  3,  1899 $40,000 

June  13,  1902 30,000 

Total , 70,000 


coxTRAcrr  in  force  during  fiscal  ykac 

Contractor:  P.  Sanford  Ross,  incorporated. 

Work:  Dredging  St.  Johns  River,  Orange  Mills  flats. 

Dated:  October  27,  1902. 

Approved:  November  11,  1902. 

Date  of  beginning:  May  5,  1903. 

Date  of  completion:  As  provided  in  the  specifications. 

Quantities:  About  225,000  cubic  yards  of  material,  at  12  cents  per  cubic  yard. 

oThe  balance  unexpended  July  1,  1902,  was  given  as  $30,284.38.  From  this  is  to 
be  deducted  Treasury  settlement  No.  17830,  February  25,  1902,  for  $6.94,  leaving  a 
balance  of  $30,277.44. 
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COMMERCIAL  STATI8TICH. 


Commerce  of  Orange  Mills  Flats  during  the  year  ending  December  31,  190£, 

[Furnished  by  BoAid  of  Trade,  Palatka,  Fla.] 


Articles. 


Fertilixen 

Shioffles 

Lumber 

Merchandise 

Fish  and  oysters 


Gross 
tonnage. 


1,200 

16,000 

100,000 

16,000 

250 


Articles. 


Railroad  supplies 

Sash,  doors,  and  blinds 

Total 


Gross 
tonnage. 


1,000 
4,500 


137,950 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1902, 


Arrivals. 


Steam 

SaiUng.... 

Total 


4 

90 


94 


Depar- 
tures. 


4 
90 


94 


93. 

IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

Since  July,  1899,  no  work  has  been  done  at  this  place. 

For  description,  project,  and  results,  see  summary,  page  274,  and  the 
Reports  of  the  Chief  of  Engineers  for  1897,  page  1650,  and  for  1896, 
pages  1313  and  1314. 


Money  statement. 

July  1,  1902,  balance  unexpended $2, 000. 00 

July  1,  1903,  balance  unexpended 2, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  tne  balance 
unexpended  July  1,  1903 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


4,000.00 


APPROPRIATIONS. 


Act  of— 

June  14,  1880 $5,000 

March3,  1881 5,500 

August2,  1882 6,000 

July  5,  1884 2,000 

August5,  1886 7,500 

August  11,  1888 500 

September  19,  1890 500 


Act  of — 

July  13,  1892 $1,000 

August  18,  1894 1,000 

Junes,  1896 1,000 

MarchS,  1899 2,000 

June  13,  1902 2,000 

Total 33,000 
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COMMBBCIAL  8TAT1OTIC8. 


Commerce  of  Volusia  bar^  Florida,  during  year  ending  December  SI,  190$, 

[Pamiahed  by  the  Clyde  Steanuhip  Company.] 


Ton*. 

Cattle  and  live  stock 142 

Fertilizers 6,210 

Fruits 460 

Grain 6,015 

Hides 32 

Honey,  sirup,  etc 8 

Lumber,  rough  and  dressed 20, 143 

Merchandise 12, 468 

Oranges 974 


TODB. 

Ship  stores 968 

Vecetables 3,022 

Fish  and  oysters 306 

Railroad  supplies 200 

Tobacco 29 

Hay 2,700 

Total 63,677 


Arrivals  and  depariures  of  vessels  for  the  year  ending  December  SI,  1909, 


Arrivals. 

Departures. 

• 

Number. 

Tons. 

Number. 

Tonfc. 

steamers r 

260 

96,400 

260 

95,400 

Estimated  number  of  passengers  carried  by  water,  3:^,114. 


Q4. 

IMPROVEMENT  OF  OKLAWAHA  RIVER,  FLORIDA. 

For  description,  project,  and  results,  attention  is  invited  to  the 
Report  of  the  Chief  of  Engineers  for  1896,  pages  1314  to  1316,  and 
to  summary,  page  275. 

No  work  was  done. 

No  commercial  statistics  are  available. 


Money  statement, 

July  1,  1902,  balance  unexpended $2, 000. 00 

July  1,  1903,  balance  unexpended 2, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903: 

For  works  of  improvement f  16, 000. 00 

For  maintenance  of  improvement 3, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


19, 000. 00 


APPROPRIATIONS. 


Act  of— 

September  19,  1890 $10, 000 

July  13,  1892 1,000 

August  18,  1894 3,000 

June3,  1896 3,000 


Act  of — 

March  3,  1899 |8,000 

June  13,  1902 2,000 


Total 22,000 
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Qs. 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

.  For  history,  description,  and  project,  see  current  summary,  page 
275,  and  Report  of  Chief  of  Engineers,  1896,  pages  1316-1317. 

During  the  year  the  sand  catches  normal  to  the  dam  have  been  built 
up  plank  by  plank  as  the  sand  accmnulated.  Since  June,  1902,  about 
4,893  cubic  yards  of  sand  have  been  impounded  in  a  length  of  330  feet. 
The  shore  is  now  about  8  feet  above  mean  low  water,  and  is  fully  up 
to  the  general  level.  Encroachment  of  the  sea  has  been  effectually 
stopped!  The  work  is  regarded  as  finished,  and  no  further  operations 
are  recommended. 

There  is  no  conmierce  by  water  at  St.  Augustine. 

Money  statement. 

July  1,  1902,  balance  unexpended $928.79 

June  30,  1903,  amount  expended  during  fiscal  year 649. 65 

July  1,  1903,  balance  unexpended 279. 14 

Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 


APPROPRIATIONS. 

Act  of — 

August  11,  1888 $35,000 

September  19,  1890 20,000 

July  13, 1892 10,000 

August  18,1894 6,000 

Total 71,000 


Q6. 

IMPROVEMENT  OF  INDIAN  RIVER.  FLORIDA. 

{1)  Indian  Hvver  between  Ooat  Creek  a/nd  Jupiter  Inlet. — No  work 
during  the  year.  See  sununary,  page  276,  and  Keport  of  Chief  of 
Engineers  for  1896,  mges  1318  to  1320. 

(^)  Negro  Cut. — No  work  during  the  year.     See  summary,  page 

276,  and  Keports  of  Chief  of  Engineers  for  1894,  pages  1227  et  seq.; 
for  1896,  pages  1318  and  1319,  and  for  1902,  pages  1210  and  1211. 

(5)  JupUer  Inlet. — No  work  during  the  year.     See  summary,  page 

277,  and  Reports  of  Chief  of  Engineers  for  1897,  page  1554,  and  1901, 
pagel74& 
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Mmiey  statement. 

Jnly  1,  1902,  balance  unexpended $2, 360. 54 

June  30,  190?^,  amount  expended  during  fldcal  year 350. 54 

July  1,  1903,  Ijalance  unexpended 2,000.00 

Amount  (eatimate<l )  required  for  completion  of  existing  project 27, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  workfl  of  improvement * $27, 000, 00 

For  maintenance  of  improvement 2, 000. 00 


Submitte<l  in  compliance  with  requireinenta  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


29,000.00 


APPROPRIATIONS. 

Act  of — 

July  13,  1892  (between  Goat  Creek  and  Jupiter  Inlet) $15, 000 

August  18,  1894  (NegroCut) 5,000 

March  2,  1895  (Negro  Cut) 15,000 

February  26,  1896  (Jupiter  Inlet) 500 

June  3,  1896  (N€»ro  Cut) 7,500 

March  3,  1899  (Negro  Cut) 5,000 

June  13,  1902  (between  Goat  Creek  and  J upiter  Inlet) 2, 000 

Total 50,000 

Allotment  from  eraei^ncy  river  and  harlx>r  appropriation  of  June  6,  1900, 

(for  opening  Jupiter  Infet) 1, 000 

Aggregate 51,000 


COMMERCIAL  STATISTICS. 


(hmmerce  of  Indian  River ^  Florida^  /w  the  year  ending  December  SI,  190t, 
[Fumiflhed  by  Florida  Coast  Line  Canal  and  Transportation  Company.] 


ArticleR. 


Cattle 

Fertilizers 

Frulta 

Hides 

Honey,  airup,  etc . 

Lumber 

Merchandifie 


Gross 
tonnage. 


2,500 

7,000 

60 

25 

60 

10,000 

37,000 


Articles. 


I  Oranges 

Pineapples 

I  Vegetables 

Fish  and  osTfiters 
Hay 


Total. 


Gross 
tonnage. 


2,000 
18,000 

5.000 

10,000 

250 


91.876 


Q7. 


IMPROVEMENT  OF  BI8CAYNE  BAY,  FLORIDA. 

For  description  of  the  project  and  work  done  by  the  Florida  East 
Coast  Railway  Company  see  summary,  pages  277,  and  report  and 
recommendations  of  a  board  of  officers,  which  mav  te  found  in  the 
Report  of  the  Chief  of  Engineers  for  1900,  pages  1986-2013. 

No  work  was  done  by  the  United  State*. 
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Money  statement. 

July  1,  1902,  balance  unexpended $50,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 250, 000. 00 

300,000.00 
June  30,  1903,  amount  expended  during  fiscal  year 755.10 

July  1,  1903,  balance  unexpended 299,244.90 

APPROPRIATIONS. 

Act  of  June  13,  1902 $50,000.00 

Act  of  March  3,  1903 250,000.00 

Total 300,000.00 


COMMERCIAL  STATISTICS. 


Oommerct  of  Biscayne  Bay  during  the  year  ending  December  31  f  190£. 
[Famished  by  Mr.  C.  L.  Myers,  general  mana^^r  of  the  Peninsular  and  Occidental  Steamship  Company.] 


Name  of  articles. 


Cattle 

Fertillzen 

Grain 

Honey,  sirup,  etc 

Lumber,  rough  and  dressed 

Merchandise 

Oranges 


Gross 
tonnage. 


20 

816 

91 

1 

691 

6,856 

27 


Name  of  articles. 


Ship  stores 

Vegetables 

Fish  and  oysters. 

Tobacco 

Hay 


Total 


Gross 
tonnage. 


811 

18 

1 

58 
6 


8,890 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  190S, 


Steamers. 


Departures. 


192 


Estimated  number  of  passengers  carried  by  water,  10,906. 


Q8. 

IMPROVEMENT  OF  HARBOR  AT  KEY  WEST,  FLORIDA,  AND  ENTRANCE 

THERETO. 


For  project,  description,  etc.,  see  summary,  page  278,  and  Report 
of  the  Chief  of  Engineers  for  1896,  pages  1325-1327;  Report  of  Chief 
of  Engineers  for  1898,  page  1371;  Report  of  Chief  of  Engineers  for 
1900,  mge  1938. 

On  October  30,  1902,  authority  was  given  to  remove,  at  the  expense 
of  this  appropriation,  an  old  wharf  which  obstructed  navigation  in 
the  harbor  of  Key  West.  This  was  done  in  April  and  May,  1903,  at 
a  cost  of  $300. 
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Money  Ht<itcnienf^, 

GENERAL   IMPROVEMENT. 

July  1,  1902,  balance  unexpended $100,170.06 

June  30,  1903,  amount  expended  during  fiscal  year 400.  C7 

July  1,  1903,  balance  unexpended 99,709.41 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  en<ling  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

EMER(}ENCV    APPROPRIATION. 

July  1,  1902,  Ijalance  unexpended 1, 013. 67 

June  30,  1903,  amount  expended  during  fiscal  year 1,013.67 


APPROPRIATIONS. 


Act  of — 

August  2,  1882 $26,000 

August  6,  1 886  (survey ) 2, 500 

August  11,  1888 25,000 

September  19,  1890 40,000 

July  13,  1892 75,000 

August  18,  1894 80,000 

June  3,  1896 80, 000 

March3,  1899 25,000 


Act  of— 

Allotment  from  emeigency 
river  and  harbor  act,  June 

6,1900 $10,000 

June  13,  1902   (rivers  and 
harlwrs) 100,000 

Total 462,500 


COMMERCIAL  STATISnCS. 


Commerce  of  Key  West^  Fla.,  during  the  year  ending  December  SI,  1909. 


Tobacco 

Lumber  and  timber 
Sponges 


Phosphates 4,000 

Cigars 1 

Fish  and  oysters 74 


Tons.      {  Tons. 

431  !  Cattle 8,788 

538  I  Horses  and  mules 11 

250  I  Fniit,  etc 28 


Shingles 


25 


Total 14,146 


Arrival*  and  departures  of  vessels  for  year  ending  December  SI,  1909. 


Btoamers... 
Bail  vcflpelA. 


Pajssengers  arrived  and  departed,  18,954. 


Qg. 


ArrivalH. 


Number. 


352 
171 


TonB. 


24.'>.203 
15.447 


Departures. 


Number. 


342 
168 


Tons. 


288, 
18, 


REMOVING  THE  WATER  HYACINTH  FROM  FLORIDA  WATERS, 

For  oiiginal  condition,  project,  etc.,  see  current  sumniary,  pages 
279,  and  Report  of  the  Chief  of  Engineers  for  1899,  pages  1612-1626, 
and  Report  of  Chief  of  Engineers  for  1901,  pages  1746-1749. 
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Under  the  provisionH  of  the  act  of  August  13,  1902,  the  steamer 
Le  H&ve  was  purchased  October  6, 1902,  for  C5,000.  She  had  previously 
been  a  house  boat,  rented  to  pleasure  parties.  She  was  fitted  up  witn 
spraying  apparatus  at  a  cost  of  $1,343.99.  This  apparatus  comprised 
a  steam  pump,  four  steel  tanks  of  an  aggregate  capacity  of  about  3,000 
gallons,  nose,  and  nozzles.  The  hose,  spraying  pipes,  and  nozzles  were 
supplied  by  the  Harvesta  Chemical  Compounding  Company. 

Tne  Harvesta  chemical  compound, whicn  is  used  for  spraying,  is  really 
a  mechanical  mixture  of  several  ingredients,  the  active  principle  being 
arsenic  acid.  The  compound  does  not  entirely  dissolve  in  water.  It 
must  be  exposed  for  some  time  to  a  jet  of  steam,  after  which  the  undis- 
solved particles  remain  in  suspension.  It  is  desirable,  from  motives  of 
economy,  to  treat  a  large  quantity  at  a  time,  so  that  tanks  of  consider- 
able size  are  needed.  The  steamer  not  having  room  for  such  tanks  a 
lighter  was  rented  for  $50  a  month,  and  fitted  up  with  a  boiler,  steam 

Eump,  and  two  8,000-gallon  cypress  tanks,  at  a  cost  of  $1,123. 84.  Work 
egan  on  November  20  in  Black  Creek,  a  tributary  of  the  St.  Johns, 
about  20  miles  above  Jacksonville.  The  following  is  a  summary  of 
operations  during  the  year: 

From  November  20  to  December  3  the  boat  was  worked  at  Black  Creek. 
December  4  to  December  11,  at  Rice  Creek,  4  miles  below  Palatka. 
December  12  to  17  and  December  29  to  January  7,  in  the  St.  Johns  River,  near 
Palatka. 
January  7  to  January  10,  in  Deep  Creek,  about  10  miles  below  Palatka. 
January  14  to  February  6,  in  I^ke  Jessup. 
April  4  to  April  10,  near  Blue  Springs. 
April  10  to  May  7,  near  Palatka. 

In  all,  242,503  gallons  of  the  compound  and  water  had  been  used 
over  about  2,910,000  square  yards  of  hyacinths,  a  proportion  of  1 
gallon  to  about  12  square  yards.     The  mixture  kills  the  hyacinth 

auickly  and  completely.  The  plants  shrivel,  the  masses  break  up  and 
rift  away,  and  m  a  few  days  nave  ceased  to  be  obstructive.  On  the 
other  hand,  the  hyacinth  multiplies  with  great  rapidity.  Its  seed  is 
abundant  and  as  fine  as  dust,  and  is  spread  abroad  over  extensive  tracts 
of  water.  Whole  lakes  and  reaches  of  river  are  found  covered  with 
yellow  or  greenish  scum,  which  under  the  glass  is  seen  to  be  made  up 
of  minute  hyacinth  plants.  In  a  few  weeks  these  are  ready  to  obstruct 
navigation.  This  process  appears  to  be  going  on  all  through  the 
vast  swamps  of  central  and  southern  Florida,  and  every  rise  or  water 
brings  acres  of  hyacinths  into  the  St.  Johns  River.  Extermination 
of  the  plant  appears  to  be  out  of  the  question.  The  most  that  can  be 
done  is  to  clear  the  channel  as  often  as  it  is  obstructed. 

The  experience  of  the  past  year  has  shown  that  the  present  outfit  is 
insufficient.  Another  boat  is  needed,  which  should  oe  larger  than 
Ze  Jieve.  While  the  smaller  boat  worked  in  the  smaller  streams,  the 
larger  could  find  continuous  employment  in  the  St.  Johns.  I  am  of 
opinion  that  not  less  than  $150,000  per  year  will  be  needed  for  operat- 
ing expenses  in  order  to  keep  the  channels  open. 

Work  was  suspended  December  18-28,  February  7  to  April  3,  and 
Ma^  8  to  June  30  on  account  of  complaints  that  cattle  were  dying  from 
eatm^  the  sprayed  plant.  These  complaints  were  fully  investigated  and 
experiments  were  conducted  at  the  expense  of  the  Harvesta  Chemical 
Compounding  Company,  May  15-20,  m  order  to  determine  the  effect 
of  the  compound  upon  stock.     As  a  result  of  these  investigations  it 

ENG  1903 75 
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appears  that  the  compound  is  certainly  injurious  to  cattle  and  probably 
causwi  some,  but  not  all,  of  the  deaths  reportt»d.  The  compound  con- 
tains a  large  percentage  of  saltpeter,  and  indications — wnich,  how- 
ever, were  by  no  means  conclusive — pointed  to  this  as  the  noxious 
ingredient.  It  was  also  found  that  the  saltpeter  contained  a  good  deal 
of  common  salt  as  an  impurity,  and  this  probably  made  the  sprayed 
plant  attractive  to  cattle.  As  a  substitute  lor  the  saltpeter  bicaroonate 
of  sodiuni  was  tried.  It  gave  even  better  results  ana  did  not  seem  to 
be  readily  eaten  by  stock.  It  is  proposed  to  use  the  bicarbonate  com- 
pound in  future. 

Money  statement. 

July  1,  1902,  balance  unexpended $34, 916. 61 

Allotted  since 25,000.00 

59, 915. 61 
June  30,  1903,  amount  expended  during  fiscal  year 22, 535.  IS 

July  1,  1903,  balance?  unexpended 37,380.43 

July  1,  1903,  outetanding  liabilities 675.00 

July  1,  1903,  balance  available 36,705.43 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1903 150,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Act  of  March  3,  1899: 

For  construction  of  Ixxat $25, 000 

For  log  booms 1, 000 

For  operating  expenses 10, 000 

Act  of  June  13,  1902: 

For  removal  of  the  v/ater  hyacinth  from  the  navigable  waters  of  the 
States  of  Florida,  Texas,  and  Louisiana,  $50,000.    Allotted  for  Florida.    25, 000 


Q    ID. 

DREDGE  FOR  RIVER  AND  HARBOR  IMPROVEMENTS,  FLORIDA. 

See  Report  of  the  Chief  of  Engineers  for  1901,  pages  1749  and  1750, 
and  current  summary,  page  280. 

Proposals  were  invited  for  the  construction  of  the  boat  and  were 
opened  October  16,  1902.  The  bids  were  rejected,  being  too  high. 
Tne  work  was  readvertised  and  bids  were  opened  Apru  17,  1903. 
Only  one  bid  was  received,  that  of  the  Merrill-Stevens  Engineering 
Company,  of  Jacksonville,  Fla,  The  amount  of  the  bid  for  the  boat 
complete  was  $81,254.50.  On  April  30  the  Chief  of  Engineers  au- 
thorized the  rejection  of  this  bid  and  the  acceptance  of  a  subsequent 
proposal  from  the  Merrill-Stevens  Engineering  Company  to  construct 
the  Doat,  without  the  hydraulic  dredging  apparatus  and  widiout  tiie 
electric  and  refrigerating  equipment,  for  $61,404.50. 
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Money  atatetnent. 

July  1,  1902,  balance  unexpended $66,665.68 

June  30,  1903,  amount  expended  during  fiscal  year 880. 25 

July  1, 1903,  balance  unexpended 65,785.43 


APPROPRIATIONS. 

Act  of  March  3, 1899 $^5,000.00 

Act  of  June  13,  1902 35,000.00 

Total 70,000.00 


Q  II. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Removal  of  wreck  of  steamer  O.  C.  Williams^  schooner  Cottrdl^  amd 
three  scmos  in  Key  West  Harhor^  Florida, — The  steamer  O.  C.  WiUia^ns. 
schooner  Cottrdl^  and  three  scows  were  wrecked  on  the  east  and 
northeast  side  of  Man  of  War  Harbor  in  about  5  feet  of  water.  The 
O,  C,  Williams  was  a  steamer  about  60  feet  long  and  18  feet  wide. 
The  Cottrell  was  a  two-masted  schooner  about  50  feet  long  and  10  feet 
wide.  The  dimensions  of  the  three  scows  were  as  follows:  One  about 
92  b}^  22  feet,  one  66  by  33  feet,  and  one  110  by  30  feet.  These  wrecks 
were  in  and  near  the  anchorage  ground  for  the  sponge  fleet,  and  were 
dangerous  to  small  boats. 

Public  notice  was  given  in  accordance  with  the  requirements  of  the 
act  of  March  3,  1899.  No  effort  having  been  made  by  the  owners  to 
remove  the  wrecks,  after  advertisement  a  contract  was  made  with 
James  Owens,  of  Key  West,  Fla.,  to  remove  the  wrecks  for  $665. 
The  work  was  begun  May  5,  1903,  and  was  completed  June  20,  1903. 
The  wrecks  were  oroken  up  and  all  parts  placed  on  the  shore. 


CONTRACT  IN  FORCE  DURING  THE  FISCAL  YEAR. 

Contractor:  James  Owens. 

Work:  Removing  wrecks  from  Key  West  Harbor. 
Date:  March  24.  1903. 
Approved:  April  18,  1903. 

To  De  completed:  Within  sixty  da3r8  from  date  of  notification. 
Quantities:  To  remove  steamer  0.  C.  WiUiamBt  schooner  Cottrell^  and  three  mud 
800WS  for  1665. 


Q    12. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  ST.  JOHNS  RIVER  AT  JACK- 
SONVILLE, FLORIDA. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  July  16^  1902. 

Sir:  The  matter  of  harbor  lines  on  St.  Johns  River  at  Jacksonville, 
Fla.,  has  been  under  consideration  by  the  local  engineer  officers  for  a 
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number  of  years,  and  in  May,  IIXH,  after  the  great  fire  of  that  place^ 
the  mayor  of  •facksonville  made  formal  application  for  the  estaolish- 
ment  of  such  lines  prior  to  rebuilding  the  water  fi*ont.  A  survey  of 
the  locality-  was  necessary  preliminary  to  laying  down  permanent  lines, 
and  as  some  time  must  necessarily  elapse  before  said  lines  could  be 
determined  upon,  a  permit  was  issued  oy  the  Secretary  of  War  July 
27, 1901,  whicn  sanctioned  the  construction  of  a  bulkhead  along  a  por- 
tion of  the  river  front  l)ehind  which  debris  from  the  burnt  district 
could  be  dumped. 

The  required  survey  was  made  in  September  and  October,  1901,  and 
report  thereon  submitted  under  date  of  February  17, 1902,  f  ix)m  which 
it  will  be  seen  that  a  public  hearing  was  held  and  that  the  harbor  lines 
selected  are  satisfactory  to  the  loail  business  interests.  The  lines  pro- 
posed b}^  the  local  officer  are  delineated  on  the  accompanying  trac- 
ings," and  descril)ed  in  a  separate  |)aper  herewith. 

It  is  recommended  that  tnese  lines  l)e  approved,  and  that  the  Secre- 
tary place  his  approval  upon  both  the  tracings  and  description,  which 
have  oeen  prepared  for  his  signature. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

Hon.  Eliiiu  Root, 

Secretary  of  War, 


report  of  cai't.  herbert  deakyne,  corl's  of  engineers. 

United  States  Engineer  Office, 
Tampa ^  Fla. ,  February  17,  1902. 

General:  I  have  the  honor  to  submit  the  following  report  upon 
the  establishment  of  harbor  lines  at  Jacksonville,  Fla.,  in  accordance 
with  orders  from  the  Department  dated  June  4,  1901: 

The  survey  of  the  St.  Johns  River  necessary  for  the  establishment 
of  these  lines  was  made  in  September  and  October,  1901,  bv  Mr.  E.  B. 
Thomson,  draftsman,  under  the  direction  of  Mr.  J.  W.  Sackett, 
assistant  engineer.  The  survey  covered  the  river  from  Sadlers 
Point,  3  miles  above,  to  Point  Suarrez,  6  miles  below  the  city.  Har- 
bor lines  have  been  located  over  this  entire  length  of  river,  although 
a  considerable  portion  of  the  shore  is  now  but  sparsely  settled. 

The  greatest  care  was  taken  in  fixing  the  harbor  lines  along  the  city 
front  of  Jacksonville.  Regard  was  had  to  the  preservation  of  ample 
width  for  the  flow  of  the  river,  and  at  the  same  time  the  convenience 
of  the  navigation  interests  were  kept  in  mind.  A  public  meeting,  of 
w^hich  ample  notice  was  given,  was  neld  in  Jacksonville  December  18, 
1901.  The  principal  business  interests  concerned  in  the  matter  were 
represented,  and  all  expressed  their  satisfaction  with  the  lines  pro- 
posed. 

The  bulkhead  line  is  placed  sufficiently  far  out  into  the  stream  to 
include  all  existing  bulkneads.  The  pierhead  line  along  the  city  front 
is  400  feet  beyond  the  bulkhead  line.     This  gives  a  length  of  pier 

f greater  than  the  length  of  any  of  the  steamships  now  plying  regu- 
arly  on  the  river.     Along  the  principal  business  portion  of  the  city 
^yT~"^  i.  ij  -  J.  -'  -  -  ■  -  j"i .     ■■■■-..-  ■_--■--■■  ..  .1 

<»  Not  printed, 
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the  pierhead  line  lies  between  the  18-foot  and  the  24-foot  contours. 
On  the  opposite  bank,  at  South  Jacksonville,  the  pierhead  line  follows 
approximately  the  12-foot  contour.  The  clear  width  between  the 
pierho^  lines  is  nowhere  less  than  1,300  feet.  This  is  wide  enough 
to  allow  easy  movement  of  vessels,  and  does  not  reduce  the  width  of 
the  stream  suflSciently  to  cause  any  anticipation  of  dangerously  strong 
currents. 

In  the  less  important  stretches  of  river  above  and  below  Jacksonville 
the  bulkhead  line  has  generally  been  so  located  as  to  connect  the  pro- 
jecting points  of  the  shore  line,  and  the  pierhead  line  follows  approxi- 
mately the  12-foot  contour,  except  where  this  contour  lies  unusually 
far  from  shore. 

Three  tracings  are  forwarded.  Sheet  No.  1  shows  the  river  from 
Sadlers  Point  to  Hogans  Creek;  sheet  No.  2  shows  the  river  from 
Hogans  Creek  to  Point  Suarrez;  sheet  No.  3^  shows  in  tabulated  form 

the  description  of  the  harbor  lines. 

*  *  *  *  *  *  * 

Should  the  location  of  these  lines  be  approved  by  the  Secretary  of 
War,  I  would  request  that  the  tracings  be  returned  to  me  for  the 
purpose  of  making  blueprints  for  interested  parties,  after  which  the 
tracing  can  be  returned  to  your  oflSce  for  file. 
Very  respectfully,  your  obedient  servant, 

Herbert  Deakyne, 
Captain^  Corps  of  En^/ineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers  U.  S,  Army. 


DKTAILSD   DBBCRIFTION  OP    THE  PIERHEAD  AND    BULKHEAD    LINES    FOR    THE    ST.  JOHNt 

RIVUl  AT,    AND   IN  THE   VICINITY  OF,    JACKSONVILLE,  FLA. 

[Bearings  are  referred  to  true  meridian.] 

BULKHEAD  LINES— RIGHT  BANK— SHEET  NO.  1. 

Commencing  at  a  point  near  Phillips  Point  (sometimes  known  as  Point  La  Vista) 
whence  station  Vista  bears  N.  38*»  23^  W.  485  feet,  and  station  Mitchell  l)ear8  N.  19*» 
47^  E.  8,120  feet;  thence  N.  7*»  W  E.  2,225  feet;  thence  N.  30*»  .W  E.  3,015  feet;  thence 
N.  63®  lO'  E.  580  feet;  thence  along  a  circular  tangential  arc  of  1,500  feet  radius 
(described  from  a  center  whence  station  Mitchell  b^rs  N.  40®  49^  E.  1,630  feet,  and 
station  Grass  bears  N.  9®  W.  4,925  feet)  for  a  distance  of  65°  22^  to  a  point  iiiarke<l 
**5**  on  the  map;  thence  along  a  circular  tangential  arc  of  3,290  feet  radms  (described 
from  a  center  whence  station  Mitc^hell  bears  N.  65®  30^  E.  3,135  feet,  and  station 
Grass  bears  N.  11®  53^  E.  6,035  feet)  for  a  distance  of  1®  08' to  a  point  (marked  **6'* 
on  the  map)  at  the  south  side  of  a  waterway  at  the  mouth  of  a  creek,  whence  the 
bulkhead  line  on  the  southerly  side  of  said  waterway  extends  northeasterly  in  the 
direction  and  for  the  distance  shown  upon  the  map.  Commencing  again  on  the 
north  side  of  said  waterway  at  a  point  (marked  **7"  upon  the  map,  and  situated  on 
the  continuation  of  the  last-described  arc  at  a  distance  of  100  feet  from  point  6, 
measured  along  the  chord  of  the  arc)  whence  the  bulkhead  line  on  the  northerly 
side  of  said  waterway  extends  northeasterly  in  the  direction  and  for  the  distance 
shown  upon  the  map;  thence  northerly  along  the  continuation  of  the  last-described 
arc  for  a  distance  of  25®  12';  thence  (along  a  tangent)  N.  30®  25'  W.  2.230  feet; 
thence  N.  59®  35^  E.  210  feet  to  a  point  (marked  **10"  upon  the  map)  on  the  south- 
erly side  of  a  waterway  at  the  mouth  of  a  creek,  whence  the  bulkheiul  line  continues 
southeasterly  along  the  southerly  side  of  said  waterway  in  the  direction  and  for  the 
distance  shown  upon  the  map.    Commencing  again  on  the  northerly  side  of  said 

«  Not  printed;  superseded  by  the  description  herewith. 
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waterway  at  a  point  (marked  ^'11''  upon  the  map)  situated  N.  15^  W.  50  feet  from 
point  10,  and  whence  the  bulkhead  line  on  the  northerly  side  of  said  waterwmy 
extends  southeasterly  in  the  direction  and  for  the  distance  shown  upon  the  map; 
thence  S.  59°  35^  W.  220  feet;  then<«  N.  30*  25^  W.  2,335  feet;  thence  along  a  cir- 
cular tangential  arc  of  1,935  feet  radius  (described  from  a  center  whence  station 
Offset  bears  N.  33^*  19^  W.  1,935  feet,  and  station  Grass  bears  8.  W  13^  W.  2,050 
feet)  for  a  distance  of  by""  52^;  thence  (along  a  tangent)  N.  27''  20^  K  1,125  feet; 
thence  alon^  a  circular  tangential  arc  of  625  feet  radius  (described  from  a  center 
whence  station  Offset  bears  N.  88*  05^  W.  420  feet,  and  station  Custom  bears  N. 
2*  25'  E.  3,680  feet)  for  a  distance  of  72*  24';  thence  (along  a  tangent)  8.  80*  20^  E. 
1,250  feet;  thence  S.  77*  17'  E.  1,310  feet;  thence  8.  69*  45^ E.  1,7/6  feet  to  a  point 
(marked  **19*'  on  the  map)  whence  station  Merrill  bears  8.  57*  01'  E.  1,140  feet, 
and  station  Hardee  bears  N.  68*  30'  E.  3,075  feet. 

BULKHEAD  LINES— LEFT  BANK— SHEET  NO.  1. 

Commencing  at  a  point  (marked  '*53"  on  the  map)  near  the  mouth  of  Hogans 
Creek,  whence  the  bulkhead  line  on  the  west  side  of  nogans  Creek  extends  north- 
easterly in  the  direction  and  for  the  distance  shown  upon  the  map;  thence  N.  65** 
17'  W.  800  feet  to  a  point  (marked  '*54''  on  the  map)  whence  station  Merrill 
bears  S.  26*  OO'E.  3,575  feet;  thence  N.  76*  11'  W.  2,990  feet  (parallel  to  and 
300  feet  from  the  southerly  side  of  Bay  street) ;  thence  along  a  circular  tangential 
arc  of  3,220  feet  radius  (described  from  a  center  whence  station  Custom  bears  N.  2^ 
28'  E.  4,005  feet,  and  Station  Offset  bears  N.  49*  49^  W.  530  feet)  for  a  distance  of 
30*  12'  to  a  point  (marked  *'  56 ''  upon  the  map)  whence  the  bulkhead  line  on  the 
easterly  side  of  Mc^'oys  Creek  extends  northwesterly  in  the  direction  and  for  the 
distance  shown  upon  the  map.  Commencing  again  on  the  westerly  side  of  McCoys 
Creek  at  a  point  (marked  '*57  *'  upon  the  map  and  situated  on  a  ccmtinuation  of  the 
last-describeil  arc,  at  a  distance  of  100  feet  from  point  56,  measured  along  the  (;hord 
of  the  arc)  whence  the  bulkht^ad  on  the  westerly  side  of  McCoys  Creek  extends 
northwesterly  in  the  direction  and  for  the  distance  shown  upon  the  map;  thence 
along  a  continuation  westward  of  the  last  described  arc  for  a  distance  of  14*  02': 
thence  (along  a  tangent)  8.  58*  09'  W.  1,805  feet;  thence  along  a  circular  tangential 
arc  (described  from  a  center  whence  station  West  Fender  bears  N.  22*  57'  E.  1,965 
feet,  and  station  Offset  l)ear8  S.  89*  IW  E.  1,955  feet)  for  a  distance  of  36*  38';  thence 
(along  a  tangent)  8.  21*  33'  W.  3,405  feet  (parallel  to  and  510  feet  from  the  easterly 
side  of  Riverside  avenue);  thence  along  a  circular  tangential  arc  of  395  feet  radius 
(descrilxnl  from  a  center  whence  station  West  Fender  l^rs  N.  43*  05'  E.  5,765  feet, 
and  station  Lancaster  bears  8.  85*  46'  E.  395  feet)  for  a  distance  of  51*  44';  thence 
(along  a  tangent)  R.  73*  32'  W.  2,760  feet  (parallel  to  and  550  feet  from  the  southerly 
side  of  Riverside  avenue);  thence  8.  58*  03'  W.  1,220  feet;  thence  8.  44*  35'  W.  3,070 
feet;  thence  8.  31*  46'  W.  4,730  feet;  thence  8. 16*  10'  W.  675  feet  to  a  point  (marked 
"67"  on  the  map)  whence  station  8adler  bears  8.  46*  48'  E.  2,370  feet,  and  station 
Lancaster  bears  N.  45*  29'  E.  12,335  feet. 

BULKHEAD  LINES— RIGHT  BANK— SHEET  NO.  2. 

Commencing  at  point  19,  previously  described,  whence  station  Merrill  bears  8, 
57*  01'  E.  1,140  feet  and  station  Hardee  bears  N.  68*  30^  E.  3,075  feet;  thence  8. 
65*  12'  E.  540  feet  to  a  point  (marked  *'20"  on  the  map)  situated  on  the  westerly 
side  of  a  waterway  at  the  mouth  of  a  creek,  whence  the  bulkhead  line  on  the  west- 
erly side  of  said  waterway  extends  southwesterly  in  the  <iirection  and  for  the  distance 
shown  upon  the  map.  Commencing  again  on  the  easterly  side  of  said  waterway  at 
a  p)int  (marked  '^21 "  upon  the  map,  and  situated  8.  65*  E.  55  feet  from  point  20) 
whence  the  bulkhead  line  on  the  easterly  side  of  said  waterway  extends  southwest- 
erly in  the  direction  and  for  the  distance  shown  upon  the  map;'  thence  8.  69*  39'  E. 
1,145  feet;  thence  along  a  circular  tangential  are  of  7,050  feet  radius  (described  from 
a  center  whence  station  Commodore  l^ears  8.  13*  47'  E.  3,725  feet  and  station  Oa- 
trich  bears  N.  72*  20'  E.  1,120  feet)  for  a  distance  of  26*  50';  thence  along  a  circular 
tan^ntial  arc  of  reverse  curve  and  of  710  feet  radius  (described  from  a  center  whence 
station  Commodore  bears  N.  18*  01'  E.  4,335  fec»t  and  station  Cummings  bears  N. 
71*  31'  E.  2,780  feet),  for  a  distance  of  39*  to  a  point  (marked  ''  24"  on  the  map)  at 
the  western  side  of  the  mouth  of  Millers  Creek.  Commencing  again  at  a  point 
(marked  ''25''  on  the  map)  on  the  east  bank  of  Millers  Creek,  and  situated  8.  87* 
38'  E.  515  feet  from  point  24;  thence  along  a  circular  tangential  arc  of  230  feet  radius 
(desiTibed  from  a  center  whence  station  Cummings  bears  N.  71*  29'  E.  1,520  feet 
and  station  Commodore  bears  N.  2*  22'  E.  3, 730  feet)  for  a  distance  of  50*  OO';  thence 
along  a  circular  tangential  arc  of  reverse  curve  and  of  6,385  feet  radius  (described 
from  a  center  whence  Station  Ostrich  bears  N.  54*  08'  E.  2,080  feet  and  station  Com- 
modore bears  8.  28*  44'  E.  3,125  feet)  for  a  distance  of  40*  51';  thence  along  a 
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reverse  circular  tangential  arc  of  235  feet  radius  (described  from  a  center  whence 
station  Cummings  bears  S.  51®  18^  W.  3,150  feet  and  station  Commodore  bears 
N.  71°  2(K  W.  3,960  feet)  for  a  distance  of  110°  to  a  point  (marked  "28"  on  the 
map)  on  the  southerly  bank  of  the  Arlington  River.  Commencing  again  at  a  point 
(marked  "29  *'  on  the  map)  situated  N.  41°  04^  E.  1,625  feet  from  point  28,  and 
on  the  northerly  bank  of  the  Arlington  River;  thence  N.  12°  05^  W.  420  feet;  thence 
N.  14°  27^  E.  1,835  feet;  thence  N.  3°  21^  W.  3,570  feet  to  station  Bigelow;  thence 
N.  8°  13'  E.  4,790  feet;  thence  N.  14°  17-^  W.  2,315  feet  to  station  Driggs;  thence  N. 
14°  17'  W.  6,175  feet  to  a  point  (marked  "  35"  on  the  map)  whence  station  Bank 
bears  8.  29°  40^  E.  465  feet,  and  station  Suarrez  bears  8.  27°  18'  W.  4,180  feet. 

BULKHEAD  LINE&-LEFT  BANK— SHEET  NO.  2. 

Commencing  at  the  southwest  comer  of  the  Atlantic,  Valdosta  and  Western  Rail- 
way dock  near  Six  Mile  Creek,  whence  station  Suarrez  bears  S.  25°  39^  E.  2.175 
feet  and  station  Bank  bears  N.  66°  27'  E.  3,380  feet;  thence  S*.  36°  22  E.  1,155  feet; 
thence  along  a  circular  tangential  arc  of  1,410  feet  radius  (described  from  a  cen- 
ter whence  station  Suarrez  Dears  S.  82°  OC/  E.  1,410  feet  and  station  Bank  bears 
N.  48°  48'  E.  4,720  feet)  for  a  distance  of  44°  18';  thence  (along  a  tangent)  8.  8°  02' 
W.  2,990  feet;  thence  8.  2°  04'  E.  3.190  feet  to  staticft  Deer;  thence  8.  4°  51'  W. 
1,315  feet;  thence  along  a  circular  tangential  arc  of  225  feet  radius  (described  from  a 
center  whence  station  Deer  bears  N.  14°  42'  E.  1,330  feet  and  station  Bigelow  bears. 
8.  65°  04'  E.  4,345  feet)  for  a  distance  of  66°  00';  thence  (along  a  tangent)  8.  70°  56' 
W.  460  feet  to  a  point  (marked  **43''  on  the  map)  on  the  northern  side  of  the  mouth 
of  Deer  Creek.  Commencing  again  at  a  point  (marked  **44"  on  the  map)  situated 
on  the  southern  side  of  the  mouth  of  Deer  Creek  and  8.  62°  05'  W.  105  feet  from 
point  43;  thence  8.  56°  10'  E.  215  feet;  thence  8.  34°  26'  W.  985  feet;  thence  8.  4° 
25'  W.  6,350  feet;  thence  along  a  circular  tangential  arc  of  265  feet  radius  (described 
from  a  center  whence  station  Commodore  bears  8.  88°  31'  E.  350  feet  and  station 
Ostrich  bears  N.  7°  42'  E.  3,990  feet)  for  a  distance  of  60°  09';  thence  (along  a  tan- 
gent) 8.  66°  20'  W.  715  feet;  thence  8.  84°  59'  W.  1,785  feet;  thence  N.  69°  50'  W. 
1,910  feet;  thence  N.  65°  17'  W.  1,485  feet  to  a  point  (marked  "52"  on  the  map)  at 
the  east  side  of  the  mouth  of  Hogans  Creek,  whence  point  53,  previously  mentioned, 
at  the  western  side  of  the  mouth  of  Hogans  Creek,  bears  N.  65°  17'  W.  35  feet,  and 
whence  the  bulkhead  line  on  the  easterly  side  of  Hogans  Creek  extends  northeasterly 
in  the  direction  and  for  the  distance  shown  upon  the  map. 

PIERHEAD  LINES— RIGHT  BANK— SHEET  NO.  1. 

Commencing  at  a  point  near  Phillips  Point  (sometimes  known  as  Point  La  Vista) 
whence  station  Vista  bears  N.  12°  ly  E.  345  feet  and  station  Mitchell  bears  N.  22° 
10'  E.  8,220  feet;  thence  N.  12°  ly  E.  1,970  feet;  thence  N.  28°  44'  E.  4,505  feet; 
thence  alon^  a  circular  tangential  arc  of  1,965  feet  radius  (described  from  a  center 
whence  station  Grass  bears  N.  5°  29'  E.  4,435  feet  and  station  Mitchell  bears  N. 
70°  40'  E.  2,385  feet)  for  a  distance  of  17°  48';  thence  (in  a  straight  line)  to  point  6 
of  the  bulkhead  line.  Commencing  again  at  point  7  of  the  bulkhead  line;  thence 
(in  a  straight  line)  to  a  point  on  the  continuation  northward  of  the  lafit-described 
arc,  3°  09'  distant  from  the  last-described  point  on  that  arc;  thence  along  the  con- 
tinuation northward  of  that  arc,  for  a  distance  of  35°  00';  thence  (along  a  tangent) 
N.  27°  13'  \V.  2,205  feet;  thence  (m  a  straight  line)  to  a  point  (marked  *'9"  on  the 
map)  on  the  bulkhead  line.  Commencing  again  at  a  pomt  (marked  ^'12''  on  the 
map)  on  the  bulkhead  line;  thence  (in  a  straight  line)  southwesterly  to  a  point  on 
the  continuation  of  the  line  (previously  described)  running  N.  27°  13'  W.,  and  50 
feet  distant  from  the  last-mentioned  pomt  on  that  line;  thence  N.  27°  13'  W.  2,440 
feet;  thence  along  a  circular  tangential  arc  of  1,900  feet  radius  (described  from  a 
center  whence  station  Grass  bears  8.  29°  42'  W.  1,745  feet  and  station  Offset  bears 
N.  23°  17'  W.  1,955  feet)  for  a  distance  of  41°  08';  thence  (alone  a  tangent)  N.  13°  55' 
E.  1,410  feet;  thence  along  a  circular  tangential  arc  of  1,420  Feet  radius  (described 
from  a  center  whence  station  Grass  bears  8.  13°  51'  W.  3,095  feet  and  station  Custom 
bears  N.  1°  05'  W.  3,965  feet)  for  a  distance  of  89°  37';  thence  (along  a  tangent)  8. 
76°  28'  E.  1.665  feet;  thence  8.  73°  01'  E.  1,250  feet;  thence  along  a  circular  tan- 

ritial  arc  of  3,565  feet  radius  (described  from  a  center  whence  station  Merrill  bears 
56°  00'  E.  3,495  feet  and  station  Grass  bears  8.  85°  34'  W.  2,850  feet)  for  a  dis- 
tance of  16°  45';  thence  (along  a  tangent)  8.  56°  16'  E.  710  feet;  thence  (in  a  straight 
line)  to  point  20  of  the  bulkhead  line.  Commencing  again  at  point  21  of  the  bulk- 
head line;  thence  northeasterly  (in  a  straight  line)  to  a  point  on  the  continuation  of 
the  line  (previously  described)  running  S.'56°  16'  E.  and  50  feet  distant  from  the 
last-descrHMHi  point  on  that  line;  thence  8.  56°  16'  E.  350  feet  to  a  point  whence 
station  Merrill  bears  South  395  feet  and  station  Grass  bears  8.  65°  57'  W.  6,295  feet. 
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PIERHEAD  LINES-LEFT  BANK-SHEET  NO.  1. 

Commencing  at  a  point  near  Fish  Weir  Cn^ek  whence  station  Sadler  bears  S.  41^ 
62'  E.  2,200  feet,  and  station  l^ncaster  Ixjars  N.  44°  45'  E.  12,150  feet;  thenoe  N. 
31*»  MV  E.  5,170  feet;  thenc^^  N.  44°  35'  E.  3,675  feet;  thence  N.  68°  03'  E.  455  feet; 
thence  N.  73°  32'  E.  2,980  feet;  thence  N.  21°  :«'  E.  3,936  feet,  thence  N.  68*  24'  E. 
2,490  feet;  thence  along  a  circular  tangential  arc  of  3,030  feet  radios  (described  from 
a  center  whence  station  lAncaster  bears  8.  70°  08'  W.  5,480  feet,  and  station  Grass 
bears  S.  10°  32'  W.  2,8a5  feet)  for  a  distance  of  14°  41';  thence  (in  a  straight  line)  to 
point  57  of  the  bulkhead  line.  Comiuencing  again  at  i)oint  50  of  the  bulkhead  line; 
thence  (in  a  straight  line)  t)  a  point  on  the  continuation  ea^twanl  of  the  last  described 
arc,  1°  57'  distant  from  the  IsLUt  dencribed  (>oint  on  that  anv,  thence  along  a  continua- 
tion eastward  of  that  arc  for  a  distance  of  28°  47';  thence  (along  a  tangent)  8.  76°  11' 
E.  1,845  feet;  thence  8.  73°  01'  E.  1,840  feet;  thence  (in  a  straight  line)  to  point  53 
of  the  bulkhead  line.  Commencing  again  at  iKiint  52  of  the  bulkhead  line;  thence 
southwesterly  (m  asti^ight  line)  to  a  point  on  the  continuatitm  of  the  line  (previously 
described)  running  8.  73°  01'  E.,  50  feet  from  the  last  dep<»ribed  point  on  that  line; 
thence  8.  73°  01'  E.  770  feet  to  a  point  whence  station  Merrill  bears  8.  6°  E.  2,325 

feet,  and  station  Offset  bears  8.  77*  46'  W.  5,575  feet 

» 

PIERHEAD  LINES— RKJHT  BANK— SHEET  NO.  2. 

Commencing  at  the  last  describe<l  point  on  the  pierhead  line  for  the  ri^ht  bank. 
Sheet  No.  1;  thence  8.  59°  53'  E.  840  ft»et;  thence  alon^  a  circular  tangential  arc  of 
6,395  feet  ra<liu8  (described  from  a  center  whence  station  Commodore  bears  8.  18® 
30'  E.  3,445  feet  and  station  Ostrich  bears  N.  61°  29'  E.  1,450  feet)  for  a  distance  of  31° 
33';  thence  (in  a  straight  line)  to  jwint  24  of  the  bulkhead  line.  Commencing 
again  at  point  25  of  the  bulkhead  line;  thence  (in  a  straight  line)  to  a  point  on  the 
continuation  eastwanl  of  the  last  describeti  arc,  4°  39'  distant  from  the  last  described 
point  on  that  arc;  thence  along  a  continuation  eastwanl  of  that  arc  for  a  distance  of 
2°  20';  thence  along  a  circular  tangential  arc,  of  5,410  feet  nulius  (described  from  a 
center  whence  station  Com mcxiore  Invars  S.  22°  :i5'  E.  2,480  feet,  and  station  Ostrich 
bears  N.  34°  02'  E.  2,020  feet)  for  a  distance  of  45°  33';  thence  alon^  a  circular  tan- 
gential an^  of  8,310  feet  radius  (descrilxjd  from  a  center  whence  station  Commodore 
bears  8.  39°  40'  E.  5,180  feet,  and  station  Ostrich  l)ears  S.  89°  24'  E.  3,480  feet)  for  a 
distance  of  2°  19';  thence  (in  a  straight  line)  to  i>oint  28  of  the  bulkhead  line.  Com- 
mencing again  at  point  29  of  the  bulkhead  line;  thence  (in  a  straight  line)  to  a  point 
on  the  continuation  northward  of  the  last  described  arc,  distant  8°  07'  from  the  last 
describeii  point  on  that  arc;  thence  along  a  continuation  northward  of  that  arc  for  a 
distance  of  24°  29';  thence  (along  a  tangent)  N.  1°  07'  E.  8,015  feet;  thence  N.  10° 
01'  W.  3,375  feet;  thence  N.  18°  46'  W.  3,720  feet  to  a  point  whence  station  Bank 
bears  8.  67°  56'  E.  670  feet  and  station  8uarrez  bears  8.  23°  08'  W.  3,875  feet 

PIERHEAD  LINES— LEFT  BANK— SHEET  NO.  2. 

Commencing  at  the  last  described  point  on  the  pierhead  line  for  the  left  bank, 
8heet  No.  1;  thence  8.  61°  56'  E.  2,040  feet;  thence  along  a  circular  tangential  arc  of 
3,230  feet  radius  (de8cril)e<l  from  a  center  whence  station  Commodore  bears  8.  43° 
53'  E.  2,720  feet,  and  station  Ostrich  bears  N.  46°  E.  2,880  feet)  for  a  distance  of 
48°  53';  thence  along  a  circular  tangential  arc  of  2,070  feet  radius  (de8cril)ed  from  a 
center  whence  station  Commodore  bears  S.  59°  13'  E.  1,715  feet,  and  station  Hardee 
bears  8.  49°  42'  W.  2,140  feet)  for  a  distance  of  69°  03';  thence  (along  a  tangent)  N. 
0°  08'  E.  4,8(X)  feet;  thence  along  a  circular  tangential  arc  of  1,875  feet  radius 
(described  from  a  center,  whence  station  Root  \iear8  8.  38°  34'  E.  4,730  feet,  and 
station  Ostrich  bears  8.  53°  29'  W.  2,875  feet)  for  a  distance  of  48°  28';  thence  (in  a 
straight  line)  to  point  44  of  the  bulkhead  line.  Commencing  again  at  point  43  of  the 
bulkhead  line;  thence  (in  a  straight  line)  to  a  point  situated  N.  48°  20'  E.  85  feet 
from  the  last  described  })oint  on  the  last  described  arc;  thence  N.  48°  20'  E.  405  feet; 
thence  N.  13°  3(K  E.  4,640  feet;  thence  along  a  circular  tangential  arc  of  5,175  feet 
radius  (descrilietl  from  a  center,  whence  station  8uarrez  Ix'^rs  N.  64°  57'  E.  4,625 
feet,  and  station  Deer  Ix^ars  8.  42°  52'  E.  5,710  feet)  for  a  distance  of  63°  50'  to  a 
point  whence  station  Bank  bears  N.  67°  E.  3,3(X)  feet,  and  station  Driggs  bcArs  8. 
45°  15'  E.  6,090  feet. 

War  Department. 

July  22,  1902. 
Approved 

E.  Root, 
Secretat'y  of  War* 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  WESTERN  COAST 
OF  FLORIDA,  SOUTH  OF  AND  INCLUDING  SUWANEE  RIVER. 


REPORT  OF  CAPT,  FRANCIS  R.  8HUNK,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 
1903,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Kissimmee  River,  Florida. 

2.  Orange  River,  Charlotte  Harbor,  and 

Caloosahatchee  River,  Florida. 

3.  Sarasota  Bay,  Florida. 


4.  Tampa  Bay,  Florida. 

5.  HiUsDoro  Bay,  Florida. 

6.  Crystal,  Manatee,  Ancl6te,  Snwanee, 

and  Withlacooi^hee  rivers,  Florida. 


United  States  Engineer  Office, 

Jacksonville,  Fla.,  July  20,  1903. 

General:  I  have  the  honor  to  submit  herewith  annual  reports  upon 
the  works  of  river  and  harbor  improvement,  west  coast,  Florida,  for 
the  fiscal  year  ending  June  30,  1903. 

Very  respectfully,  your  obedient  servant, 

Francis  R.  Skunk, 
Captain,  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  8.  A. 


Ri. 

IMPROVEMENT  OF  KISSIMMEE  RIVER,  FLORIDA. 

For  project,  description,  etc.,  see  summary,  page  281. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $8,000  for 
improving  Kissimmee  River,  Florida. 

A  project  for  expenditure  of  available  funds  was  submitted  July  18, 
1902,  and  approved  December  2,  1902. 

Preliminary  work  was  begun  January  2,  1903.  Material  was  pur- 
chased and  a  plant  improvised  for  dredging  and  bulkhead  work.  A 
lighter  was  constructed  on  which  the  necessary  machinery  was  installed, 
and  quarters  built  for  the  force  employed.  The  dredge,  called  the 
Kissimmee,  was  completed  in  March,  1903.  Actual  work  of  improv- 
ing the  waterway  was  commenced  April  2,  190:],  at  a  shoal  in  South- 
port  Canal  (between  Lake  Tohopekaliga  and  Cypress  Lake)  near  the 
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middle  point  of  its  lengrth.  To  confine  the  channel  a  sheet  piling 
bulkhead  2,960  feet  long  was  constructed  on  tlie  westerly  side  of  the 
canal.  Dredging  commenced  June  2, 1903,  and  at  the  end  of  the  fiscal 
year  there  had  l^en  removed  a  total  of  4,094  cubic  yards  of  sand. 

The  new  channel  is  not  yet  available  for  shipping,  becanse  the  cut 
is  not  completed.  The  cut  is  l>eing  dredged  30  feet  wide  and  4  feet 
deep  at  ordinary  stage  of  the  canal. 

Money  siatemeivt, 

Jnly  1.  1902,  balance  nnexpended $8,000.00 

Jnne  30, 1903.  amonnt  expended  during  fiscal  year 4, 980. 17 

Jtdy  1, 1903,  balance  unexpended 8,019.88 

July  1,  1908,  outstanding  liabilities 650.00 


July  1,  1903,  balance  available. 


2,869.88 


Amount  (estimated)  required  for  completion  of  existing  project 16, 290. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
190o,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $16, 220. 90 

For  maintenance  of  improvement 1, 000. 00 

17,290.90 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATION. 


June  13,  1902 $8,000 


COMMERCIAL  STATISTICS. 

Commerce  of  Kiasimmee  River  for  the  year  ending  December  Sly  190S, 
[Compiled  from  information  furnished  by  C^pt.  Clay  JohmK>n,  Kimimmee,  Fla.] 


Articles. 


Qroea 
tonnage. 


Cattle 

Coal 

Fertilizers  ( inclnding  phosphates) ' 

Pish 

Pruit  (excluding  orangcw ) 

Grain 

Hay 


5,  .500 
500 

no 
ano 

50 

500 

25 


Hides 

Honey,  sirup,  etc 

Lumber  (rough  and  dressed) 

Merchandise 

Oranges 

Vegetables 

Wool 


800 
10 
400 
600 
800 


Ift 


Number  steamboats  in  trade 6 

Number  passengers  carried  in  1902 1, 800 


R2. 


IMPROVEMENT  OF  ORANGE  RIVER,  CHARLOTTE  HARBOR,  AND 

CALOOSAHATCHEE  RIVER,  FLORIDA. 

These  improvements  were  combined  nnder  one  appropriation  by 
the  following  it«m  of  the  river  and  harbor  act  of  June  13,  1902: 

Imi)roving  Orange  River,  Florida,  in  accordance  with  report  submitted  in 
House  Document  Numl)ered  Three  hundred  and  eighteen.  Fifty-sixth  CongresB, 
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first  session,  Charlotte  Harbor  and  Caloosahatchee  River,  Florida,  from  Ponta- 
rasa  to  Pnnta  Gk>rda,  in  acc^ordance  with  the  report  submitted  in  House  Document 
Numbered  Two  himdred  and  eighty-six.  Fifty-sixth  Ck)ngre8s,  first  session,  nine 
thousand  five  hundred  dollars,  of  which  so  much  as  may  be  necessary  may  be 
exx>ended  between  Puntarasa  and  Fort  Thompson. 

On  October  22, 1902,  the  following  allotment  of  available  funds  was 
approved: 

To  Orange  River $2,000 

To  Charlotte  Harbor  and  Caloosahatchee  River,  between  Puntarasa  and 

PxmtaGorda 6,000 

To  Caloosahatchee  River,  between  Puntarasa  and  Fort  Thompson 1 ,  500 

(a)  ORANGE  RIVER. 

See  summary,  page  282,  and  Report  of  the  Chief  of  Engineers  for 
1900,  pages  2032-2040. 

The  U.  S.  dredge  and  snag  boat  Suwanee  began  work  in  Orange 
River  on  May  11,  1903,  and  completed  the  improvement  on  June  8, 
1903.  A  total  of  2,626. 1  cubic  yards  of  soft  material  was  dredged,  215 
snags  removed,  and  170  overhanging  trees  trimmed. 

(b)  CHARLOTTE   HARBOR  AND   CALOOSAHATCHEE  RIVER,^  FROM  PUNTA- 
RASA TO  PUNTA  OORDA,  FLORIDA. 

See  summary,  page  282,  and  Report  of  the  Chief  of  Engineers  for 
1900,  pages  2033-2036. 

The  Suwanee  commenced  operations  at  the  shoal  northeastward  of 
Patricio  Island  on  April  13,  1903,  and  up  to  May  5,  1903,  removed  a 
total  of  4,784.4  cubic  yards  of  soft  material.  The  cut  formed  is  1,500 
ffr'Ct  long,  50  feet  wide,  and  8  feet  deep  at  mean  low  water  level.  On 
May  5, 1903,  the  Suwanee  proceeded  to  Blind  Pass  shoal  in  Pine  Island 
Souud.  A  gale  prevented  dredging  operations,  and  as  the  supply  of 
fuel  was  uncertain  the  Suwanee  on  May  7, 1903,  proceeded  to  Orange 
River. 

(c)   CALOOSAHATCHEE    RIVER,   BETWEEN  PUNTARASA  AND    PORT 

THOMPSON. 

See  summary,  page  283,  and  Reports  of  the  Chief  of  Engineers  for 
1896,  pages  1327  and  1328,  and  for  1898,  page  1334. 

The  Suwanee  began  work  of  maintenance  in  the  Caloosahatchee 
River  on  June  9,  1903.  During  the  fiscal  year  ending  June  30,  1903, 
there  were  removed  from  the  river  213  snags,  and  151  overhanging 
trees  were  trimmed. 

Money  statement, 

July  1,  1902.  halance  nnexpended $9,500.00 

June  30,  1903,  amonnt  expended  during  fiscal  year 2, 715. 60 

July  1,  1903,  balance  unexpended 6,784.40 

July  1,  1903,  outstanding  liabiUties - 1,000.00 

July  1,  1903,  balance  available _   5,784.40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1903 - --       -       2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  jind  harbor  act  of  1899. 
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Appropriations  for  improvement  of  Cnlcomtluitchee  River,  Florida. 

AngnatS.  1882 >5,(M)0  I  August  18, 18M !_  ..    $3,000 

July5,1884 5.000  I  June  8, 1896  ._ 1,000 

Angu8t5.1886 4,000     March  8, 18» -     3,000 

Anffurtll,  1888 - 10.000  |  

Septamber  19, 1890 8, 600  i  Total  appropriated 88, 000 

JiUy  13, 1893 1,000  I  BipenditnreatoJnneSO.  1903..  88,M0 

Appropriations  ftir  improvement  of  Charlotte  Harbor  and  Peaee  Creek,  Florida. 
$35,000  I  March  3.  1899 jaS.OOO 


Anpwt  18.  1894 

June  8, 1896 20,000  Total  appropriated 100.000 

I  Expendittires  to  Jnne  30.1903..  100,000 


JnnelS,  1903 _ _,._ _  $9,G00 


C01IinUt<3IAL  BTA'TBTICS. 

Commerce  of  Orange  River  for  the  year  ending  December  SI,  190!. 
[IVimpllod  from  IntomwtlDD  tamlBbed  by  Uia  Port  Hyen  Bi«rd  otTnule.] 


Articles. 

1    GroM 

ArticlM. 

1    QroM 

;  ''1 

'        fZ 

1             ToM.. 

H»r— -^^  -"- 

«  of  Charlotte  Harlmrfor  tlie  year  ending  December  31, 190S. 

[CJompiled  from  InfomiBtloIi  lamlahad  bf  Hr.  A.  T.  Dewp;,  uf  Prmta  Oords.  Fki.l 


ArllclBi'. 

.SS.I              -"^i". 

loniuiBB. 

Cfcttlo 

LHSD 
1,1« 

a(,»io 

1.060 

Nnmber  of  Bt«ainboats  in  trade - 6 

Number  Bailing  vesBels  in  trade 18 

Number  pasaeugent  carried  in  1902 18, 444 
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Commerce  of  CcUoosahatchee  River  for  the  year  ending  December  31,  1002, 
[Compiled  from  information  furnished  by  the  Fort  Myen*  Board  of  Trade.] 


Articles. 


Cattle 

Coal 

Fertilizers  (including  phosphates) . 

Fish 

Fruit  (excluding  oranges) 

Grain 

Hay 

Hides 

Honey,  sirup,  etc 


Articles. 


Lumber  (rough  and  dressed ) . 
idise 


Merchanc 

Oranges 

Oysters 

Resin 

Turpentine 
Vegetables 

Total. 


Gross 

tonnage. 

2.fi00 
11,000 

2,eoo 

40 

15 

15 

2,000 


27,896 


Nnmber  steamboats  in  trade 21 

Number  sailing  vessels  in  trade 2^ 

Number  X)as8enger8  carried  in  1902 5,814 


R  3. 

IMPROVEMENT  OF  SARASOTA  BAY,  FLORIDA. 

^  For  description,  project,  and  results  attention  is  invited  to  the 
Report  of  the  Chief  of  Engineers  for  1896,  Part  II,  pages  1331  and 
1332,  and  1900,  Part  III,  pages  2018  and  2019,  and  for  1902,  pages  1218 
and  1219. 

ITie  river  and  harbor  act  of  June  13,  1902,  appropriated  $5,000  for 
"Improving  Sarasota  Bay,  Florida:  Continuing  improvement,  and  for 
maintenance." 

A  project  for  expenditure  of  the  available  funds  was  submitted  on 
July  26,  1902,  and  was  approved  July  30,  1902. 

The  project  contemplates  extending  the  cuts  in  Little  Sarasota  Bay 
and  maintaining  existing  channels  in  Sarasota  and  Little  Sarasota 
bays. 

Operations  were  commenced  by  the  U.  S.  snagboat  Suwanee  on 
November  7,  1902,  and  were  completed  on  March  4,  1903.  A  total  of 
33,952.2  cubic  yards  of  soft  material  was  removed.  In  the  cuts  of 
Little  Sarasota  Bay  29,528  cubic  yards  were  removed  from  *' The  Man- 
groves" to  White  Beach  shoal,  and  4,424.2  cubic  yards  were  removed 
from  the  cuts  in  Sarasota  Bay.  The  result  is  a  continuous  channel 
50  feet  wide  and  6  feet  deep  at  mean  low-water  level  from  the  north- 
erly entrance  to  Sarasota  Bay  to  the  town  of  Sarasota,  Fla. ,  and  a  cut 
50  feet  wide  and  4  feet  deep  at  mean  low- water  level  from  Sarasota 
town  to  the  village  of  Osprey. 

Money  staienient. 

July  1 ,  1902,  balance  unexpended $5, 000. 00 

June  80,  1908,  amount  expended  during  fiscal  year 4, 946. 20 

July  1 ,  1908.  balance  unexpended 53. 80 

fAmount  (estimated)  required  for  completion  of  existing  project 82, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

11905,  in  addition  to  the  balance  unexpended  July  1 ,  1908 82, 500. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 
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APPROPRIATIONS. 


September  19, 1890- $5,000.00 

Jtdy  13, 1893 2,500.00 

August  18, 1894 2,500.00 

Junes,  1896 2,500.00 

March  3, 1899 5,000.00 


June  13, 1902 $5,000.00 


Total  appropriated . 
Expended  to  June  30, 1903. 

Balance 


22,500.00 
22,446.20 


68.80 


COMMERCIAL  STATISTICS. 

Commerce  of  SarcLsota  Bay^  Florida^  for  the  year  ending  December  SI,  190f, 
[Compiled  from  information  fnmlBhed  by  the  Sanuiota  Board  of  Trade.] 


Articles. 


Fertilizers  (inclndlng  phosphates) . 

Fish 

Fmit  (excluding  oranges) 

Grain 

Hay 

Hides 

Honey,  simp,  etc 


Gross 
tonnage. 


Lumber  (rough  and  dressed) 
Merchandise 


»0 
1,600  I 
76  I 

aoo  I 

200  I 
2 

00  ' 

260 : 


Articles. 


Granges . . . . 

Gsrsters 

ReMn 

Turpentine. 
Shingles.... 
Vegetables . 

Total. 


tonnage. 


1,800 
40 


75 

9 

125 


4,ai8 


Number  of  steamboats  in  trade. 

Number  of  sailing  vessels  in  trade 

Number  of  passengers  carried  in  1902. 


2 

12 

4,000 


R  4. 

IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

For  description,  project,  and  results,  attention  4s  invited  to  snmmary 
and  to  Report  of  the  Chief  of  Engineers  for  1899,  pagei.  1632-1 035; 
Report  of  the  Chief  of  Engineers  for  1900,  pages  2022-2026,  and 
Report  of  the  Chief  of  Engineers  for  1902,  pages  1219-1221. 

The  channel  to  be  dredged  is  divided  into  sections  determined  by 
changes  of  direction  and  intervening  deep-water  reaches.  The  s  ac- 
tions are  lettered  consecutively  from  the  Gulf  to  Port  Tampa.  Section 
A  is  on  the  bar.  Sections  B,  C,  and  D  are  in  the  lower  bay,  E  and  F 
are  at  "The  Narrows,"  G  and  H  lead  from  the  deep  basin  south  of 
old  Tampa  Bay  to  the  old  south  cut,  and  sections  J  and  K  are  the  old 
south  ai»d  north  cuts,  respectively,  near  Port  Tampa. 

During  the  fiscal  year  ending  June  30, 1903,  the  work  was  continued 
under  the  continuing  contract  of  August  5,  1899,  with  the  Alabama 
Dredging  and  Jetty  Company.  There  were  removed  530,176.5  cubic 
yards  of  soft  material  in  Tampa  Bay  and  154,807.3  cubic  yards  on  the 
bar  at  North  Channel  entrance  to  the  bay. 

The  quantities  dredged  in  the  channel  sections  above  the  mean  low- 
water  depth  of  28  feet  during  the  fiscal  year  ending  June  30, 1903,  are 
as  follows: 

Cubic  yards. 

Section  A 154,807.3 

Section  B 111,709.8 

SectionC 221,776.5 

Section  D 0.0 
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Cable  yards. 

Section  E 41,926.2 

Section  F 149,353.4 

Section G 0.0 

Section  H 0.0 

Section  J.... 5,412.1 

Section  K 0.0 

Total... 684,983.8 

At  the  close  of  the  fiscal  year  ending  June  30,  1003,  seven  of  the 
dredged  channel  sections  had  the  following  mean  low-water  depths 
for  the  widths  given : 


Section. 

Depth. 

Width. 

A 

Feet. 
24 
25 
27 
24 
24 
24 
24 

Feet. 
800 

B 

800 

C 

275 

B 

800 

F « 



72 

J 

128 

K 

800 

From  the  beginning  the  work  on  this  contract  has  been  consider- 
ably less  than  the  quantity  requited  by  the  contract.  There  should 
have  been  removed,  in  round  numbers,  to  June  30,  1903,  a  total  of 
3,542,000  cubic  yards;  the  amount  actually  removed  is  2,027,500.4 
cubic  yards.  The  causes  of  delay  have  been  inefficiency  of  dredges 
and  the  dilapidated  condition  of  towboats,  scows,  and  dredges. 

Money  statement, 

Jnlyl,  1902,  balance  unexpended ...$261,044.19 

Amount  appropriated  by  snndry  civil  act  approved  March  3, 1903 186, 337. 76 

437,381.95 
Jnne  30,  1903,  amount  expended  during  fiscal  year 81, 063. 37 

July  1 ,  1903,  balance  unexpended 356, 318. 58 

July  1,1903,  outstanding  liabilities 24,000.00 

July  1, 1903,  balance  available 332,318.58 

July  1 ,  1903,  amount  covered  by  imcompleted  contracts 293, 124. 46 


APPROPRIATIONS. 

Under  previous  projects. 

By  act  of — 

June  14, 1880 $10,000.00 

March  3, 1881 10,000.00 

August  2, 1882 20,000.00 

July  5, 1884 20,000.00 

August  5,  1886 10,000.00 

August  11, 1888....: - - 25,000.00 

September  19,  1890. - 25,000.00 

July  13, 1892 10,000.00 

Total  appropriated  for  previous  projects ^ 130,000.00 
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Expended: 

On  channel  from  Tampa  throngh  Hillsboro  River  and  Bay $80, 000. 00 

In  dredging  bars  at  entrance  of  old  Tampa  Bay 50, 000. 00 

Expended  on  previous  projects 130, 000. 00 

Under  present  project. 
By  act  of — 

March  3,  1899 $75,000.00 

June  6, 1900. 185,000.00 

March  8, 1901 127.000.00 

Jmie28, 1902 86,675.00 

March  8,  1903. 186,337.76 


CONTRACT  IN   FORCE. 

Ck)ntractor8:  Alabama  Dredging  and  Jetty  Company,  Mobile,  Ala. 
Work:  Dredging  in  Tampa  Bay  and  on  the  bar  at  the  entrance  to  Tampa  Bay, 
Florida. 
Date  of  approval:  September  22,  1899. 
Work  began:  August  3,  1899. 
To  be  completed:  Ck)ntinuing  contract. 


COMMERCIAIi  STATISTICS. 

Commerce  of  Tampa  Bay,  Florida,  for  the  year  ending  December  SI,  190S, 
[Compiled  from  information  furnished  by  the  Atlantic  Land  and  Improvement  Company.] 


Articles. 


Gross 
tonnage. 


Tobacco  

Cattle 

Coal 

Fertilizers  (including  phosphates)  — 

Pish 

Fruit  (excluding  oranges) 

Grain 

Hay 

Hides 


2,806 

8 

24,063 

410,788 

202 

241 

161 

ao 

1 


Articles. 


Lumber  (rough  and  dressed) 

Herchanoise 

Oranges 

Beedn 

Turpentine 

Vegetables 

Oil 

Total 


Gross 
tonnage. 


2,627 
4,068 
408 
6,416 
4,838 
1,701 
4,978 


462,706 


Number  steamboats  cleared 745 

Number  steamships  and  sailing  vessels  cleared 448 

Number  of  passengers  carried  m  1902 33,352 


R5. 

IMPROVEMENT  OF  HILLSBORO  BAY,  FLORIDA. 

For  description,  projects,  and  results  see  summary  and  Report  of 
the  Chief  of  Engineers  for  1899,  and  pages  2025  to  2027,  Part  III  of 
the  Report  for  1900,  and  pages  1222  and  1223  of  the  Report  for  1902. 

The  river  and  harbor  act  of  June  13,  1902,  contained  an  appropria- 
tion of  $150,000  for  continuing  the  improvement.  A  project  was  sub- 
mitted June  28,  1902,  for  the  expenditure  of  this  amount  in  widening 
the  existing  12-foot  channel  by  dredging  and  was  approved  July  5, 
1902. 

The  proposals  for  widening  the  12-foot  channel  to  200  feet  in  the 
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river  and  150  feet  in  the  bay  were  asked  for  by  advertisement  dated 
August  15,  1002,  and  were  opened  September  15,  1902. 

A  contract  was  entered  into  October  13, 1902,  with  the  lowest  bidder, 
Mr.  Edwin  W.  Preston,  Tampa,  Fla.,  for  dredging  370,000  cubic 
yards,  more  or  less,  of  soft  material,  at  ISj^  cents  per  cubic  yard,  and 
for  removing  18,000  cubic  yards  of  rock,  more  or  less,  at  $4.89  per 
cubic  yard,  from  a  channel  12  feet  deep,  mean  low-wat*er  level,  150 
feet  wide  in  the  bay  and  200  feet  wide  in  the  river,  extending  from 
Lafayette  Street  Bridge  (crossing  Ilillsboro  River  at  Tampa)  to  the 
12-foot  contour  in  HilLsboro  Bay,  the  westerly  side  of  the  channel  sec- 
tions being  given  a  slope  of  1  vertical  to  3  horizontal. 

The  contnujtor  commenced  work  October  7,  1902,  and  during  the 
fiscal  year  ending  June  30,  1903,  dredged  222,183.4  cubic  yards  of  soft 
material,  and  blasted  and  removed  13,776.10  cubic  yards  of  rock,  place 
measurement. 

There  is  money  enough  appropriated  to  complete  the  project  for 
improving  Ilillsboro  Bay.  *  *  *  When  depths  were  plotted  on  the 
detail  sheets  and  computation  made  of  material  to  be  removed,  the 
quantity  of  rock  was  found  to  be  about  15  per  cent  less  than  had  been 
computed  from  the  general  map  when  the  original  estimate  was  pre- 
pared.    *     *    * 

Money  staiertienL 

Jxily  1, 1902,  balance  unexpended $159,293.87 

June  30, 1903,  amonnt  expended  during  fiscal  year 97, 902. 41 

July  1, 1903,  balance  unexpended 61, 390. 46 

July  1,  1903,  outstanding  liabilities 11,000.00 

July  1,  1903,  balance  available 50,390.46 


July  1 ,  1 903,  amount  covered  by  uncompleted  contracts 45, 510. 64 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1908 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPEOPRIATIONS. 

A  list  of  appropriations  made  for  previous  projects  in  this  locality  are  given  in 
the  report  for  the  improvement  of  Tampa  Bay  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  1634. 

Under  present  project,  by  act  of  March  3,  1899 $125,000.00 

Under  present  project,  by  act  of  June  13,  1902 150,000.00 

275, 000. 00 
Total  expended _ 218,609.54 

Balance  unexpended  June  30, 1903 61,390.46 


CONTRACT  IN  FORCE. 

Contractor:  Edwin  W.  Preston.  Tampa,  Fla. 

Work:  Dredging  and  removal  of  rocK,  Hillsboro  bay  and  river,  Florida. 

Date  of  approval:  November  15,  1902. 

Work  began:  October  7, 1902. 

To  be  completed:  September  19, 1903. 

ENG  1903 76 
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COHMEBCIAL  STATISTItS, 
Commence  of  Hillshont  Bny,  Florida,  for  the  year  ending  December  31,  190!, 
[Compiled  tmui  laformatloa  fiiniiibed  br  the  TuDin  Board  at  Trmde.] 


ArllcteH. 


i.fiOOii  NanlstOTea.. 


Ouined  itoods  _ . 

C»Ula 

Coal - 

FertUlK-n 

Crete  materlalB 

FUh 

mUer-aHrth.. 


Lumber  (ronshaml  ilnwi^i . 


S&SlKl 


,    Bfilnnlea.. 

I   Sidewalk  material 

i.isu  I   Bo»p,aUrch,  etc- 

8.067      Hugar __ 

l.StO  I  Timber 

K.Dll   I  Tn)plcialfraltfl(iDlnilk}.. 

0.«»  "  Vagotablee 

wn     Wood  aad  buUer  fuel 

l(«l  I, 
H.KIJ  Total 


KOOD 
10.370 

l.«B 

T.xn 

S.KO 


Nnmber  steamboata  in  tra<le 12 

Number  of  Bailinfj  vesselH  in  trade  .  .- "80 

Number  of  paasengera  carried  in  1902 16,000 

a  Does  not  Inrlnde  flahlng  Hhaiplea. 


R  6. 

IMPROVEMENT  OF  CRYSTAL.  MANATEE.  ANCLOTE.  SITWANEE.  AITO 
WITHLACfXX^HEE  RIVERS.  FLORIDA. 

These  improvements  were  consoUdttted  bv  the  following  item  of  the 
act  of  June  13,  1902: 

Improving  Crystal.  Manatae.  Anclot*.  Snwanee,  and  Withlacoochee  rirors, 
Florida:  Contintiing  improvement  and  for  maintenance,  thirty-five  thonaand  d<d- 
lars.  and  the  farther  sum  of  fifteen  thoasand  dollars,  to  be  need  in  deepening  the 
channel  from  the  inonth  of  the  Withlacoochee  River  to  the  loading  pool  In  the 
Gulf  of  Mexico,  being  a  distanc«  of  eleven  thousand  seven  hundred  and  eightf 
feet,  to  the  depth  of  8  feet,  and  to  straighten  said  channel  where  the  same  is 
crooked,  and  for  the  maint«nance  of  aaid  channel. 

On  October  IH,  1902,  tho  following nllotment of  funds  wasapproved: 

CryfltalEiver $10,000 

Anclol«  River 10.000 

Manatee  River - 2,843 

Suwanee  River T.W8 

Withlat'oochee  River  (old  project) 6,000 

There  was  also  available  a  balance  of  (1420.85  fi-om  a  foriiior  appro- 
priation for  improving  the  Withlaeoochee  River.  This  sum  was 
reallott«d  to  the  improvement  of  Withlacoochee  River  (old  project), 
making  the  total  allotment  for  that  work  (5,420.S5. 

(a)    CRYSTAL  RIVBR. 

See  Hummarj",  page  28(),  and  Report  of  the  Chief  of  Engineers  for 
1900,  pages  2075-2078. 

A  project  for  expenditure  of  available  f ands  was  approved  October 
24,  1EI02. 

No  work  has  been  done. 
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(b)   MANATEE  RIVER. 

See  summary,  page  287,  and  Reports  of  the  Chief  of  Engineers  for 
1990,  pages  1332  and  1333;  for  1900,  pages  2020  and  2021,  and  for  1902, 
page  1223. 

A  project  for  expenditure  of  available  funds  was  approved  October 
24,  1892.  It  provides  for  maintenance  of  existing  channels  in  the 
river  and  Terraceia  Cut-off. 

Operations  were  begun  on  October  2,  1902,  by  the  U.  S.  dredge 
and  snagboat  Suwanee.  The  work  was  completed  November  6,  1902. 
Seventeen  thousand  one  hundred  and  forty- four  cubic  yards  of  sand 
and  shell,  place  measurement,  were  removed  from  Terraceia  Cut-off, 
giving  a  depth  of  6.5  feet  at  mean  low  water. 

(r)   ANCLOTE  RIVER. 

See  summary,  page  287  and  Reports  of  the  Chief  of  Engineers  for 

1895,  pages  1573-1576;    for  1898,  pages  1361-1363;   for  1900,  pages 
2028  and  2029,  and  for  1902,  page  1223. 

A  project  for  expenditure  of  available  funds  was  approved  October 
24,  1902.  It  provides  for  dredging  between  Anclote  anchorage  and 
Sponge  Harbor. 

No  work  was  done. 

(d)   SUWANEE  RIVER. 

See  summary,  page  288,  and  Reports  of  the  Chief  of  Engineers  for 

1896,  pages  1335-1336;  for  1898,  pages  1341-1342,  and  for  1902,  pages 
1223  and  1224. 

A  project  for  expenditure  of  available  funds  was  approved  October 
24,  1902.  It  provides  for  dredging  at  the  entrance,  and  removal  of 
shoals  and  other  obstructions  in  the  upper  river. 

No  work  was  done. 

{e)   WITHLACOOCHEE   RIVER. 

See  summary,  page  288,  and  Reports  of  the  Chief  of  Engineers  for 
1898,  pages  1340,  1341,  and  1363-1369,  and  for  1902,  page  1224. 

A  project  for  expenditure  of  av^ailable  funds  was  approved  October 
24,  1902.  It  provides  for  maintaining  the  channels  obtained  under 
the  old  project,  for  making  a  survey,  and  for  dredging  the  channel 
called  for  by  the  new  project  to  its  full  length  and  depth  and  to  such 
width  as  the  funds  will  allow. 

No  work  was  done  under  the  old  project. 

Under  the  new  i)roject  the  survey  was  made  January  9-20,  1903. 
Estimates  were  made  for  a  channel  60  feet  wide. 

Money  staiertients, 

SPECIAL  FOR  WITHLACOOCHEE  RIVER. 

Jnly  1.  1902,  balance  unexpended $15,000.00 

Jnne  30, 1903,  amount  exi)ended  during  fiscal  year ...   - 499. 32 

July  1,  1903,  balance  unexpended - 14,500.68 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1903 1,000.00 
Submitted  in  compliance  with  reqpirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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CONSOLIDATED  APPROPRIATION. 


July  1,  1902,  balance  nnexpended $86, 411. 88 

Jnne  30,  1903,  amonnt  exi)ende<l  during  fiscal  year 5, 658^^82 


July  I,  1903,  balance  unexpended. 29, 757. 51 

'Amount  (estimated)  required  for  completion  of  existing  project 188, 805. 46 

Amount  that  can  be  profitably  exx)ended  in  fiscal  year  ending  June  80, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $133, 305. 46 

For  maintenance  of  improvement 5, 000. 00 

188,805.46 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Manatee  River. 

August  2, 1882 $12,000  |  August  18.  1894 $8,000 

August5,1886 -.     11,000     June  3,  1896 ^4,000 

August  11,  1888 5,000  '  March  3, 1899 ^10,000 

September  19,  1890 6,000,  

July  13, 1892 6,000  Total 57,000 

a  Includes  $3,000  for  Terraceia  Cut-oflf.         &  Includes  $8,000  for  Terraoeia  Cut-off. 

Anclote  River, 
March  3,  1899 $5,000 

Withlacoochee  River. 

March  3,  1881 $7,500     August  18.  1894 $800 

July  5,  1884.. 3,000     June  13,  1902 15,000 

Augusts,  1886 3,000,  

Augustll,  1888 5,000;  Total 89,700 

September  19, 1890 5,400  • 

Sutjcanee  River. 


June  14. 1880 $5,000 

March  8,  1881 3,000 

August  2. 1882 5,000 

July  5, 1884 5,000 

Augusts,  1886 - 5,000 

August  11,  1888 15.000 

September  19,  1890 3,000 


July  13, 1892 $8,000 

August  18,  1894 8,000 

June  3, 1896 8,000 

March3,  1899 5,000 


Total.  55,000 


Crystal,  Manatee,  Anclote,  Suwanee,  and  WithlacoiKhee  rivers. 
June  18, 1902 $35,000 


COMMERCIAL  STATISTICS. 

Commerce  of  Crystal  River  for  the  year  ending  December  SI.  190S. 
[Compiled  from  information  furnished  by  Mr.  C.  E.  Herrick,  Crystal  River,  Florida.] 


Articles. 


Fish 

Lumber  (rough  and  dre^tsed) 

Oysters 

Resin 

Tui*pontine 


Total 


Gross  ton- 
nage. 


7S0 
600 

400 
75 
60 


1,786 


Number  of  steamboats  in  trade 3 

Number  of  sailing  vessels  in  trade X 
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Commerce  of  Manatee  River  for  the  year  ending  December  Sl^  190t, 
[Compiled  from  information  furnished  by  the  Manatee  River  Board  of  Trade  at  Palmetto,  Fla.] 


Articles 

Cattle 

Coal 

Fuel  oil 

Fuller's  earth 

Merchandise 

Oranges 


Articles 

Resin 

Turpentine 

Vegetables 

Total 


Gross 
tonnage. 

960 

810 

11,084 


84,486 


Commerce  of  Withlacoochee  River  for  the  year  ending  December  31,  190S, 

[Compiled  from  information  furnished  by  Mr.  John  L.  Inglis,  president  of  the  Dunnellon  Phos- 
phate Company.] 


Articles. 


Coal 

Cedar 

Fertilisers  (including  phosphates) . 

Fish 

Lumber  (rough  and  dressed) 


Gross 
tonnage. 

425  I 

44  ! 
70,470 
8 
120 


Articles. 


Merchandise. 

Oysters 

wood 

Total... 


Gross 
tonnage. 


82 

5 

2,943 


74,047 


Nranber  of  steamboatR  in  trade 8 

Ntunber  of  sailing  vessels  in  trade 2 

Number  of  passengers  carried  in  1902 730 


Note. — Statistics  for  Anclote  River  and  for  Snwanee  River  could  not  be  obtained. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  GEORGIA 
AND  FLORIDA  AND  IN  EASTERN  ALABAMA. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPT.  R,  R,  RAYMOND  AND  CAPT,  J.  B,  CAVANAUGH,  CORPS  OF 
ENGINEERS. 

IMPROVEMENTS. 


1.  Oarrabelle  Bar  and  Harbor,  Florida. 

2.  Aimlachlcola  Bay,  Florida. 

8.  Apalachicola  River,  the  Cut-off,  and 
Lower  Chipola  River.  Florida. 

4.  Upper  Chipola  River,  Florida,  from 

Marianna  to  its  month. 

5.  Flint  River,  Georgia. 

6.  Chattahoochee  River,  G^rgia  and 

Alabama. 

7.  Choctawatchee  River,  Florida  and 

Alabama. 

8.  Lagrange  Bayon,  Florida,  including 

Holmes  River,  Florida,  from  Ver- 
non to  its  mouth. 


0.  Pensacola  Harbor,  Florida. 

10.  Escambia  and  Conecuh  rivers,  Flor- 

ida and  Alabama. 

11.  Alabama  River,  Alabama. 

1 2 .  Coosa .  Oostenaula ,  and  Coosawattee 

rivers,  Georgia  and  Alabama. 

13.  Operating  and  care  of  canals  and 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 

14.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Montgomery^  Ala.,  July  20,  1903. 

General:  I  have  the  honor  to  forward  herewith  *  *  *  annual 
reports  of  the  river  and  harbor  works  under  my  charge  *  *  *  for 
the  fiscal  year  ending  June  30,  1903. 

Very  respectfully,  your  obedient  servant, 

J.  B.  Cavanaugh, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  8.  A. 


S  I. 

IMPROVEMENT   OF  EAST  PASS  OARRABELLE   BAR  AND   HARBOR, 

FLORIDA. 

A  description  of  the  locality,  its  original  condition,  the  projects  for 
improvement,  the  recommendations  resulting  from  recent  examina- 
tions and  surveys,  and  the  present  condition  of  the  channel  across 
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the  bar  at  the  river  month  and  at  East  Pass  are  stated  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1903,  page  21)0. 

Work  done  prior  to  June  30,  1900,  will  be  found  described  on 
pages  2088-2089,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

OPERATIONS  DURING  THE   FISCAL  YEAR   ENDING  JUNE   30,  1903. 

Proposals  for  dredging  across  East  Pass  were  opened  on  April  4, 
1903.  The  only  bid  received  was  that  made  by  Mr.  Rittenhouse 
Moore,  of  Mobile,  Ala.,  at  30  cents  per  cubic  yard.  This  bid  was 
rejected  on  account  of  bidder's  insufficient  plant.     *     *     * 

It  is  proposed  to  expend  the  balance  available  in  dredging  the 
channel  at  East  Pass,  the  work  to  be  done  by  contract,  and  to  apply 
the  additional  appropriation  recommended  to  deepening  East  Pass 
and  closing  an  opening  on  Dog  Island,  and  to  dredging  a  channel  10 
feet  deep  across  this  bar  at  the  mouth  of  the  Carrabelle  River. 

RECOMMENDATIONS  AND   ESTIMATES. 

The  completion  of  work  upon  the  bar  at  the  river  mouth  and  the 
deeping  of  East  Pass  are  important  to  both  present  and  prospective 
commerce.  The  vessels  now  touching  at  Carrabelle  and  the  tugs  used 
in  lightering  between  Carrabelle  and  St.  George  anchorage  find  the 
narrow,  shallow  channel  very  difficult  of  navigation,  and  relief  is 
badly  needed.  The  increased  depth  of  water  through  East  Pjiss  will 
secure  much  better  rates  of  freight  and  insurance  for  the  commerce 
now  using  Carrabelle  Harbor,  and  much  better  inducements  will  be 
offered  to  prospective  com merce.  I  am  i  nf  ormed  that  greatly  increased 
railroad  facilities  and  largely  increased  commerce  are  dependent  almost 
solely  upon  the  improvement  of  the  harbor  and  channel. 

The  channel  across  the  bar  at  the  mouth  of  the  river  should  there- 
fore be  completed  to  the  depth  of  10  feet,  with  a  width  of  100  feet 
throughout,  and  East  Pass  should  be  deejiened  to  20^  feet,  as  con- 
templated in  the  approved  project. 

Estimate  for  work  recommended  is  as  follows: 

For  dredging  channel  10  feet  deep  across  bar  at  month  of  river $47, 300 

Deepening  East  Pass  and  closing  an  opening  in  Dog  Island 27, 450 

74,750 
<?)f  which  there  has  already  been  appropriated 20, 000 


Total - --     54,750 

Money  siatertient 

Jnly  1, 1902,  balance  unexpended $20,000.00 

June  30, 1903,  amount  expended  during  fiscal  year 272. 86 

July  1, 1903,  balance  unexi)ended 19, 727. 14 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1905,  in  addition  to  the  balance  unexx)ended  Jrdy  1 ,  1 903 54, 750. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPROPRIATIOXS. 

June  3,  1896 $10,000.00 

March3,lH99 -.. 10,000.00 

June  6,  1900  (allotment) 1,704.08 

June  13,  1902 - ..  20,000.00 


Total...- 41,704.08 
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(X)MHERCIAL  STATISTICS. 


The  following  information  has  been  obtained  from  the  collector  of  customs, 
port  of  Carrabelle,  Fla. : 

Exports  to  foreign  ports $101,328.77 

Exports  to  coastwise  ports 202, 618. 5# 


Total  amount  of  exports 393,947.27 


Nnmber. 

Tons. 

VeflAels  entering;  from— 

Foreign  ports 

51 
13 

25,785 

Coast  wifie  ports 

6,840 

Total 

6i 

82,665 

Vessels  cleared  for— 

Foreign  iiorts 

81 
27 

15,041 

Coastwise  ports 

13,741 

Total 

58 
5 

28,782 

Nnmber  of  vessels  employed  in  traffic  of  port: 

Steam 

907 

Amount  of  fees  and  dues  paid  to  custom-house  during  fiscal  year  ending  JxiiiB 
80,  1903,  $1,580.18. 

Freight  carried. 


Articles. 


Lumber: 

Forei^ feetB.M. 

Coastwise do... 

Roein: 

Foreigrn barrels. 

Coastwise do... 


Total  value 


Quantity. 


0,676,fiB5 
9,284,152 

27.489 
18,450 


Value. 


1134,088.84 
188.043.50 

56,340.48 
64.575.00 


398,947.27 


S  2. 


IMPROVEMENT  OF  HARBOR  AT  APALACHICOLA  BAY,  FLORIDA. 

A  description  of  this  locality,  its  original  and  i)resent  conditions, 
and  the  project  for  improvement  are  given  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1903,  page  291. 

Work  done  prior  to  June  30,  1900,  is  described  on  pages  2092-2095, 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE   30,  1903. 

From  the  appropriation  of  $40,000  made  by  the  river  and  harbor 
act  of  June  13, 1902,  an  allotment  of  §10,000  was  made  for  dredging  a 
9-foot  channel  through  the  bar  at  the  mouth  of  Apalachicola  River, 
and  contract  was  entered  into  with  the  National  Dredging  Company, 
of  Wilmington,  Del.,  for  the  execution  of  the  work  at  20  cents  per 
cubic  yard.  Shortly  after  dredging  had  been  commenced  under  this 
contact  it  developed  that  no  relief  to  the  commerce  of  the  port  could 
be  obtained  by  the  expenditure  of  $10,000,  and  an  additional  allot- 
ment of  $10,000  was  therefore  obtained  and  expended  under  supple- 
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mental  contract,  the  price  per  cubic  yard  being  reduced  from  29  cents 
to  22  cents. 

Dredging  was  commenced  November  13,  1902,  and  was  continued 
until  February  17,  1903,  when  a  channel  80  feet  wide  and  9  feet  deep 
at  mean  low  water  had  been  secured  from  a  point  1,047  feet  south  of 
the  red  beacon  to  deep  water  in  the  river.  As  there  remained  a  small 
balance  from  these  allotments,  a  channel  567  feet  by  80  feet  and  9 
feet  deep  was  dredged  through  the  "oyster  lump"  on  the  line  marked 
by  St.  George's  light.  This  work  has  secured  a  channel  9  feet  deep 
at  low  water  from  the  town  of  Apalachicola  to  the  deep-water  anchorage 
of  West  l^ass. 

The  total  number  of  cubic  yards  of  material  removed  was  74,256,  at 
a  total  cost  of  $20,000.  In  addition  to  this  dredging  the  contractor 
drove  16  clusters  of  three  piles  each  every  400  feet  along  the  east  side 
of  the  dredged  channel. 

Proposals  for  dredging  across  the  sea  bar  at  West  Pass  entrance  to 
Apalachicola  Bay  and  the  Link  channel  were  opened  on  April  4,  1903. 
The  only  bid  received  was  that  made  by  Mr.  Rittenhouse  Moore,  of 
Mobile,  Ala.,  at  30  cents  per  cubic  yard.  This  bid  was  rejected  on 
account  of  bidder's  insuflficiont  plant.     *     *    * 

It  is  proposed  to  expend  the  balance  available  in  dredging  the  bar 
at  West  Pass  entrance  to  Apalachicola  Bay  and  Link  channel  and  to 
apply  the  additional  appropriation  recommended  to  completion  of  the 
present  project  and  to  maintenance  of  the  channel. 

RECOMMENDATIONS   AND   ESTIMATES. 

The  importance  of  a  deep-water  harbor  in  this  vicinity  can  not 
be  overestimated,  and  as  a  great  system  of  navigable  rivers  has  its 
outlet  at  Apalachicola  Bay  this  improvement  is  entitled  to  special 
consideration. 

The  full  amount  necessary  for  the  completion  of  the  project  should 
be  appropriated  or  provided  for  under  the  continuing-contract  system 
and  the  channel  then  maintained,  as  only  in  this  way  can  any  perma- 
nent and  satisfactory  results  be  obtained. 

The  expenditures  made  upon  the  channel  since  the  adoption  of  the 
approved  project  have  been  practically  absorbed  in  maintenance. 

Estimate  for  work  recommended  is  as  follows: 

For  completion  of  present  project _ $330, 000 

For  maintenance 30, 000 


Total _ ..     360,000 

Of  which  there  has  been  appropriated 20, 000 

Money  stcdetyienL 

July  1,  1902,  balance  \mexi)ended- _  $40. 000. 00 

June  80,  1003,  amount  exi)ended  during  fiscal  year 20, 443. 55 


July  1,  1903,  balance  unexpended 19, 556. 45 

July  1,  1903,  outstanding  liabilities 14.80 


July  1,  1903,  balance  available 19,541.65 


Amount  (estimated)  required  for  completion  of  existing  project 380, 000. 00 

Amount  that  can  be  profitably  exx)ended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexi)ended  July  1,  1903: 

For  works  of  improvement $380, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

340,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIAMONS. 


March  2,  1833 _ $8,700 

July  4, 1836 10,000 

March  8, 1839 9.900 


$28,600 


June  14, 1880 10.000 

March  3, 1881 10.000 

Augusts,  1882 25.000 

Julys,  1884 10,000 

Augusts,  1886 12,000 

August  11,  1888 - 20,000 

September  19, 1890 20,000    . 

July  13,  1892 20.000 

August  18, 1894 _ 15,000 

June  3,  1896 12,000 

March  3 ,  1 899 20 .  000 

June  13,  1902 _. 40,000 

60,000 


Total _ 242,600 


COMlfRRCIAL  HTATLSTICft  FOR  PORT  OF  APALACHICOLA,   FLA.,   FROM  JULY   1,    1902, 

TO  JUNE  30,   1903. 

Exports  to  foreign  ports ' .  $245, 130. 00 

Exports  to  coastwise  jwrts 509, 445. 00 


Total 754,575.00 


Imjwrts  from  foreign  i)ort8 

Duties  on  imports  and  miscellaneous  collections 

Total 


711.26 
269.83 


981.09 


Number. 


Vessels  entered  f  rom— 

Foreign  porta 

Coastwise  ports 


Tons. 


Total 


Vessels  cleared  for— 

Foreigrn  jxirts 

Coastwise  ports . . 


56 
83 


89 


28,853 
17,008 


Total 


38 
49 


87 


Steam  vessels  employed  in  traffic  of  port 
Sail  yessels  employed  in  traffic  of  port . . . 


Total 


24 

19 


43 


46,456 


19,549 
25,582 


45,131 


1,404 
151 

1,556 


Amount  of  fees  and  dues  to  custom-house  during  fiscal  year  ending  June  30, 
1903,  $1,639.78. 

Freight  carried. 


ArtK'.les. 


Quantity. 


Lumber feetB.M..    31,291,000 

Rosin iMirrelrt..  20,2.V) 

Total 


Value. 


$622,884 
131,691 

754,576 
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S3. 

IMPROVEMENT  OF  APALACHICOLA  RIVER,  THE  CUT-OFF,  AND 

LOWER  CHIPOLA  RIVER,  FLORIDA. 

Description  of  this  river,  stateinent  of  project  for  its  improvement, 
and  facts  concerning  its  original  and  present  conditions  are  given  in 
Annual  Report  of  the  Chief  of  Engineers  for  1903,  page  292. 

A  complete  synopsis  of  work  done  upon  the  river  from  January  1, 
1875,  to  June  30, 1895,  may  be  found  in  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  pages  1348-1350.  Work  from  June  30,  1895,  to 
June  30,  1901,  is  described  in  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1900,  pages  2096-2097,  and  for  1901,  pages  1769-1771. 

OPERATIONS  DURING  THE   FISCAL   YEAR  ENDINCi  JUNE   30,  1903. 

The  snag  boat  Flint  was  employed  on  this  stream  during  a  part  of 
the  low- water  season,  and  the  following  work  was  accomplished : 

Overhanging  trees  removed 1, 951 

Overhanging  trees  trimmed 5 

Snags  removed  from  river 1, 236 

Bnshes  cnt  (estimated) 2, 000 

It  is  proposed  to  apply  the  available  balance  to  removing  snags,  logs, 
and  overhanging  trees  in  the  Apalachicola  River,  and  in  the  Cut-off, 
Lower  Chipola  River,  and  Lee  Slough,  to  remove  snags,  logs,  and  over- 
hanging trees,  and  widen  the  slough  by  dredging  the  banks  in  the 
narrow  places,  as  far  as  the  funds  will  permit.  Lee  Slough  is  narrow 
and  deep,  and  in  many  places  the  sharp  points  can  be  dredged  off  and 
the  material  dumped  into  the  stream  without  detriment. 

RECOMMENDATIONS  AND   ESTIMATES. 

The  Apalachicola  River  proper  requires  nothing  but  the  removal  of 
snags,  logs,  and  overhanging  trees  which  annually  accumulate. 

The  Cut-off  and  Lower  Chipola,  will  require  snagging,  removal  of 
overhanging  timber,  and  widening  in  places,  especially  at  sharp  turns, 
by  dredging. 

It  is  thought  that  the  slough  will  eventually  become  the  main  river, 
and  as  there  are  no  landings  on  the  old  river  in  this  section  it  would 
be  advisable  to  aid  the  change  in  every  way  possible. 

Estimate  for  the  work  recommended  Ls  as  follows: 

For  snagging  and  removing  overhanging  timber  in  Apalachicola  River. . .  |5, 000 
For  widening  and  straightening  the  Cut-off,  Lower  Chipola  River  and  Lee 
Slongh,  and  removing  obstructions  from  same 20, 000 


Total 25,000 

Money  skitenienL 

July  1,  1902,  balance  unexpended $6,000.00 

June  80,  1903,  amount  expended  during  fiscal  year 1, 842. 24 

July  1,  1903.  balance  unexpende<l 4, 157. 76 


Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

mtably  exx)ended  in  fiscal  year  enaii 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903: 


Amount  that  can  be  profitably  exx)end^  in  fiscal  year  ending  June  30, 


For  works  of  improvement $15, 000. 00 

For  maintenance  of  Improvement 5, 000. 00 

20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

May  28.  1828 $:},000 

April  23,  1830 2,000 

March  2,  1831 8,000 

$18,000 

June  28, 1874 10,000 

March  3, 1875. 10,000 

June  18,  1878 8,000 

March  8, 1879 5,000 

June  14, 1880 2,000 

March  8, 1881.... 1,500 

August2,  1882 2,000 

July  5, 1884 1,000 

Augusts,  1886... 1,000 

August  11,  1888 2,000 

42,500 

September  19, 1890 2,000 

July  18, 1892 5,000 

August  18. 1894 5,000 

June  8, 1896 5,000 

March  8,  1899 3,000 

June  6,  1900  (allotment  from  emergency  act) 1, 500 

June  13,  1902 6,000 

27,500 

Total 83,000 


COMMERCIAL  STATISTICS. 

The  commerce  interested  on  this  river  is  chiefl^^  cotton,  naval  stores,  general 
merchandise,  saw  logs,  and  timber  for  export.  This  river  runs  through  a  section 
of  country  where  there  are  no  railroads,  and  the  country  bordering  upon  it  depends 
largely  on  the  steamboats  for  transportation  of  products  and  supplies.  There  is 
also  a  large  passenger  traffic  on  the  river. 

Reference  is  mjade  to  reports  on  the  Flint  and  Upper  Chipola  rivers  for  detailed 
statistics. 


S  4. 

IMPROVEMENT  OF  UPPER  CHIPOLA  RIVER,  FLORIDA.  FROM 

MARLANNA  TO  ITS  MOUTH. 

Description  of  this  river  and  statements  of  its  past  and  present  con- 
ditions and  of  the  project  are  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1903,  page  294. 

The  work  done  is  described  on  pages  2099-2100,  Annual  Report  of 
the  Chief  of  Engineers  for  1900. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,  1903. 

No  work  has  been  done  on  this  improvement  during  the  fiscal  year 
ending  June  30,  1903.  It  is  proposed  to  expend  the  available  balance 
in  removing  the  logs,  snags,  and  overhanging  trees,  blasting  out 
cypress  stumps  and  knees  from  the  channel  through  the  ' '  Dead  Lakes  " 
and  up  the  Chipola  River  to  ''Look  and  Tremble"  shoal,  when  high 
water  on  the  Flint  River  makes  the  necessary  plant  available. 
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RECOMMENDATIONS  AND   ESTIMATES. 

It  is  recommended  that  further  work  upon  this  waterway  be  con- 
fined to  the  removal  of  snags,  logs,  overhanging  trees,  and  cypress 
trees  and  stumps  between  *'  Look  and  Tremble"  shoal  and  the  foot 
of  the  Dead  Lakes  at  the  Lower  Chipola  River,  and  to  dredging  a 
channel  through  the  mud  bar  at  Sist<^r  Islands.  This  work  will  open 
up  a  w^aterway  from  the  Apalachicola  River  system  to  **  Look  and 
Tremble"  shoal,  about  45  miles  below  Marianna.  To  extend  the 
improvement  farther  would  require  the  construction  of  at  least  one 
lock  and  dam  and  very  expensive  channel  work  over  rock  shoals, 
therefore  no  further  work  is  recommended,  as  the  river  has  already 
been  cleaned  of  snags  above  **  Look  and  Tremble"  shoal,  and  in  high 
stages  barges  can  bring  down  freight  from  Marianna  to  the  shoal  and 
then  transfer  it. 

Estimate  for  the  work  recommended  is  as  follows: 

To  complete  the  channel  through  the  Dead  Lakes  to  Look  and  Tremble 

shoal - $7,000 

Remove  bar  at  Sister  Islands. _ 1, 500 


Total - - - 8,500 

Of  which  $2,000  has  been  appropriated. 

The  additional  appropriation  recommended  is  needed  to  complete 
the  channel  through  the  Dead  Lakes,  remove  the  mud  bar  at  Sister 
Islands,  to  remove  overhanging  trees  and  the  annual  accumulation  of 
snags. 

After  the  completion  of  the  improvement  recommended  it  could 
very  conveniently  be  maintained  in  connection  with  similar  operations 
upon  the  entire  Apalachicola  River  system,  as  the  plant  necessary  for 
this  purpose  is  already  available  in  connection  with  work  upon  this 
system. 

Money  ^sf  ate  inert  f. 

July  1,  1002,  balance  unexpended $2,000.00 

July  1,  1903,  balance  unexpended 2,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 34, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905.  for  maintenance  of  improvement,  in  addition  to  the  balance 

imexpended  July  1,  1903  .-. 6,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRI ATIONS . 

March8,1899 _ .._  $5,000 

June  13,  1902 2,000 

Total 7,000 


COMMERCIAL  STATISTICS. 

Statement  of  humne^s  done  during  past  fmcal  year  on  the  upper  Chipola^  Florida, 


Name  and  dcHcrip- 
tion. 


Little  Belle  (tug  and 
barges). 


RogiHtered 
tonnage. 


Draft. 


2 


Light. 
3* 


Loaded. 


NnmLer  of  round  trips  made,  and  between 
what  places. 


54  from  mouth  Dead  Lakes  to  Cotton 
Blnff;  90  from  mouth  Dead  Lakes  to 
Steel  Bridge. 
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Freight  carried. 


Articles. 


Ootton-eeed  meal sacks. 

Fertilizera do... 

Oata do... 

Com do... 

Hay bales. 

RoBin liaiTels. 

Turpentine do... 

Flour do... 

Sugar do... 

Molasses do... 

Ties bundles. 

General  miscellaneous I)ackages. 

Lumber feet. 

Provisions,  case  goods packages. 

Coffee sacks. 

Com  meal do... 

Bacon,  smoked  an d  dressed  shoulder boxes. 

Salt sacks. 

Liard Ijackages. 

Soap boxes. 

Nails kegs. 

Shingles number. 

Brick do... 

Total ^ :.... 


Quantity. 


400 

1.400 

1,012 

1,392 

1,819 

18.8»r 

12,083 

1300 

40 

20 

400 

14,0B0 

180,000 

200 

83 

760 

200 

52 

06 

50 

59 

20,000 

6,000 


Tons. 


20 

140 

100 

140 

690 

4,767 

2,707 

60 

6 

8 

5 

1,40B 

dSO 

10 

8 

88 

85 

5 

8 

8 

8 

200 

120 


10,716 


Estimated  value  of  above  freights,  $637,000. 

Large  quantities  of  pine  and  cypress  timber  are  rafted  down  this  stream,  the 
valne  of  which  is  not  known,  but  it  is  included  in  the  valuation  of  the  timber  for 
Apalachicola  and  CarrabeUe  Harbors,  Florida. 


S5. 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

For  previous  history,  statements  of  project,  and  present  conditions, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1893,  page  205. 

For  a  detailed  account  of  past  operations,  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1900,  pages  2102-2103;  1901,  pages  1773-1775. 

OPERATIONS  DURING  THE   FISCAL   YEAR    ENDING  JUNE  30,  1903. 

Under  contract  with  the  M.  A.  Sweeney  Shipyard  and  Foundry 
Company,  of  Jefferson ville,  Ind.,  a  drilling  barge  24  by  65  by  3  feet 
9  inches  has  been  completed  and  delivered,  and  a  snagboat  2G  by  75 
by  4  feet  9  inches  is  under  construction  and  nearly  finished. 

Very  little  work  has  been  done  upon  the  river  during  the  year,  as 
the  drilling  barge  was  not  available  until  the  latter  part  of  May,  1903. 
The  following  was  accomplished : 

Overhanging  trees  removed 14 

Overhanging  trees  trimmed _ 25 

Rock  excavated. . . cubic  yards. .  300 


RECOMMENDATIONS  AND   ESTIMATES. 

It  is  recommended  that  work  hereafter  be  confined  to  the  sections 
below  Albany,  connecting  the  two  navigable  sections  by  completing 
the  improvement  of  the  i)ortion  between  Newton  and  Bainbridge, 
removing  isolated  bowlders  below  the  latter  point  and  snagging  the 
river  whenever  necessary  by  way  of  maintenance.     Notwithstanding 
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the  fact  that  a  small  dipper  dredge  has  been  built  for  use  upon  the 
Chattahoochee,  Flint,  and  Apalachicola  rivers,  it  is  believed  that  for 
an  economical  prosecution  of  work  a  second  dredge  of  al>out  1  cubic 
yard  capacity  should  be  built  at  a  cost  of  about  8i(),(HK),  for  use  upon 
Flint  River  alone.  In  no  other  way  than  by  dredging  (*an  the  debris 
from  blasting  rock  bars  be  economically  removed.  The  dredge  now 
on  hand  will  be  needed  for  several  years  upon  the  Chattabodchee 
exclusively. 

It  is  proposed  to  apply  the  funds  now  on  hand  to  payment  for  the 
plant  now  building  under  contract,  to  removal  of  bowlders  between 
Bainbridge  and  the  mouth  of  the  river,  and  to  removal  of  rock  reefs 
between  iiainbridge  and  Newton  by  blasting  and  dredging. 

Estimate  for  the  work  recommended  is  as  follows : 

For  removing  bowlders  below  Bainbridge $4, 000 

Foradredge 10,000 

For  channel  work  between  Bainbridge  and  Newton 20, 000 

For  maintenance  (snagging,  etc) 5, 000 

Total 39,000 

Money  statement, 

July  1,  1902,  balance  unexpended $25, 140. 51 

June  30,  1903,  amount  expended  during  fiscal  year 4,  111.  89 

July  1,  1903,  balance  unexpended 21,028.62 

July  1,  1903,  outstanding  liabilities 8,583.08 

July  1,  1903,  Imlance available. 12,445.54 

July  1 ,  1903,  amount  covered  by  uncompleted  contracts 7, 460. 00 


Amount  (estimated)  required  for  completion  of  existing  pro.ioct 92, 000. 00 

Amount  that  can  \)e  i)rotitably  expended  in  fiscal  year  enmng  June  30, 
1905,  in  addition  to  the  balance  imexpended  July  1.  1903: 

For  works  of  improvement $22, 000. 00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


27,000.00 


APPROPRIATIONS. 


June  23, 1874 
March  3,  1875 
August  14,  1870 


I  August  11,  1888 $20,000 

$18,0(K)  I  Septeml)er  19,  1890 20,000 

I  July  13,  1892 15,000 

June  18,  1878 10,000  ,  August  18,  1894 8,000 

March3,  1879 .       7,000     June  3,  18i»r) 8,000 

June  14,  1880 20,000  '  March  3,  1899 5,000 

March  3, 1881 15,000     June  13, 1902 25,000 

August  2,  1882 2.3,000  

July  5,  1884 20,000               Total 236,000 

Augusts,  1886.... 20,000 


CONTRACTS  IN  FORCE. 


Contract  with  the  M.  A.  Sweeney  Shipyard  and  Foundry  Company,  of  Jeffer- 
son ville,  Ind.,  approved  February  10,  1903,  for  constructing,  equipping,  and  deliv- 
ering, complete,  ready  for  service,  one  snag  boat,  $7,460,  and  one  drilling  barge, 
$2,960.  The  barge  has  ])een  completed  and  paid  for,  and  the  snag  boat  is  practically 
completed. 
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COMMERCIAL  STATISTICS. 


The  commerce  of  this  stream  is  principally  cotton,  naval  stores,  and  lumber. 
There  are  great  quantities  of  fine  timber  along  the  banks  of  the  river,  mainly  pine, 
cypress,  and  hardwood. 

When  the  river  is  made  navigable  from  Albany  to  Bainbridge  the  entire  year  it 
will  greatly  benefit  these  industries  and  new  ones  will  spring  up  along  the  river. 

For  the  Flint  River  alone,  the  following  statistics  have  been  received: 


stern-wheel 

Begistered 
tonnage. 

Draft. 

Between— 

Passen- 

steamboats. 

Light.  1  Loaded. 

gers. 

J.  F.WilliAms 

BeHBie  Clary 

61 

43 
60 

i 
Inches.  ,     Feet. 
80  '              4 

16                4 

8  trips  weekly  between  Albany  and 
Bainbridge,  Ga. 

500 

John  B.  Sharx>e. . . 

18                4 

1 

8  trips  weekly  between  Albany  and 
Ohattahoocnee,  Fla. 

Freight  carried. 


Articles. 


Cotton bales. 

Cottonseed sacks. 

Cotton-seed  meal do... 

Fertilizers do... 

Oats do... 

Com do... 

Hay bales. 

Bodn barrels. 

Turpentine do... 

Flonr do... 


Sugar... 
Molasses 
Bagging. 
Ties 


do... 

do... 

rolls. 

bundles. 

General  miscellaneous - packages. 

Liye  stock head. 

Lumber feet. 

Stayes pieces. 

Proyisions— case  goods I>ackages. 

Coffee sacks. 

Com  meal do... 

Bacon,  smoked  and  dressed  shoulders boxes. 

Salt sacks. 

Lard packages. 

Soap boxes. 

Kails kegs. 

Shingles number. 

Brick do... 


Quantity. 


6,000 

1,260 

80.000 

1.667 

16,000 

760 

50,000 

5,000 

1,600 

160 

4,600 

845 

6,000 

800 

60,000 

12,500 

20,000 

4,500 

500 

26 

100 

14 

1,000 

260 

2,000 

60 

1,600 

18 

10,000 

1,000 

50 

10 

200,000 

400 

500,000 

5,000 

2,000 

200 

200 

17 

2,000 

100 

400 

66 

2,000 

200 

600 

62 

1,000 

60 

1,000 

60 

150,000 

76 

200,000 

600 

Total 


Tons. 


84,549 


Estimated  value  of  ab<3ve  freights  (in  round  numbers),  $1,727,000. 

The  quantities  above  refer  to  that  section  of  the  river  between  Albany,  Qa.,  and 
Bainbndge,  Ga. 

Between  Bainbridge  and  the  mouth  of  the  river  the  stream  is  used  by  the  steamers 
plying  the  Chattahoochee  and  Apalachicola. rivers,  and  for  the  commerce  of  this 
entire  system  reference  is  made  to  the  following  table: 


Stem-wheel  steamboats. 


M.W.KeUy 

Queen  City 

W.C.Bradley 

J.W.Hires 

Three  States 

Eunola 

Carrie  May  (propeller) 


Draft. 

Begistered 

Round 
trips. 

tonnage. 

Light. 

Loaded. 

Inches. 

Inches. 

95 

18 

48 

a45 

150 

24 

48 

M61 

176 

20 

48 

a45 

126 

20 

48 

a2S 

126 

18 

48 

a20 

80 

20 

28 

o2 

4 

89 

60 

d318 

Passen- 
gers. 


} 


4,100 

14,586 

4,375 

1,604 


384 


a  Between  Columbus,  Ga.,  and  Apalachicola,  Fla. 

b  Between  Bainbridge,  Ga..  and  (jhattahooohee  and  Apalachicola,  Fla. 

«  Weekly  between  Alaga,  Ala.,  and  Cochrans  Landing,  Fla.,  on  Lower  Chipola  Biyer. 

<(  Between  lola  and  Wewahitchka,  Fla. 

BNG  1903 77 
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Freight  carried. 


ArticleB. 


Ootton bales. 

Cottonseed sacks. 

Cotton-seed  meal do... 

Fertilizers do... 

Grain do... 

Hay bales. 

Rosin barrels. 

Turpentine do... 

Flour do... 


Susar . . . 
Holasses 
Bagging 


do... 

do... 

.roUs. 


Ties bundles. 

General  miscellaneous packages . 

Hides  and  skins do... 

Livestock head. 

Lumber feet . 

Provisions,  case  goods liackages. 

Com  meal •- sacks. 

Bacon,  smoked  and  dressed  shoulder boxes. 

Ice sacks. 

Shingles number. 

Brick do... 


Total 


Quantity. 

Toms. 

13,450 

8,882 

48,1100 

2,n7 

10,500 

575 

55,560 

5,560 

40,985 

4,008 

300 

15 

95,415 

28,854 

27,158 

6,100 

212 

21 

25 

8 

4.302 

1,075 

100 

3 

125 

2 

8G8,7U5 

67,100 

90 

18 

257 

43 

857,000 

1,714 

224.  (J60 

22,400 

200 

10 

25 

4 

11,500 

1,150 

2, 910.  (MM) 

363 

390,000 

780 

140,976 


Estimated  value  of  above  freights,  $12,087,000. 


In  addition  to  the  above,  large  quantities  of  timber  are  carried  down  these 
streams  to  sawmills  near  Apalachicola  Bay,  of  which  no  value  is  given,  as  there 
seems  to  be  some  difficulty  in  keeping  a  record  of  the  amount  of  timber  rafted 
down,  but  its  value  is  included  in  me  general  value  of  the  commerce  reported  for 
Apalachicola  Bay,  Florida. 


S  6. 

IMPROVEMENT  OF  CHATTAHOOCFCEE  RIVER,  GEORGIA  AND 

ALABAMA. 

GENERAL  IMPROVEMENT. 


For  descriptions  and  statements  of  project  see  Annual  Report  of 
the  Chief  of  Engineers  for  1903,  page  290.  For  detailed  statements 
of  past  operations  see  Annual  Reports  of  the  Chief  of  Engineers  as 
follows:  1898,  pages  1388-1390;  1900,  pages  2107-2108;  1901,  pages 
1775-1777;  1902,  pages  1263-1264. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,    1903. 

The  snag  boats  Chattahoochee  and  Flint  worked  over  the  entire  river 
from  Columbus,  Ga.,  to  Chattahoochee,  Fla.  The  following  was 
accomplished  during  the  working  season : 

Overhanging  trees  removed 2, 690 

Overhanging  trees  trimmed 264 

Logs  removed _ 2d5 

Bushes  cut 485 

Snags  removed 1, 693 

Stumps  on  banks  cut  level 9 

Bushes  cut  for  jetty  work  at  Jenny  Island .cords. .        12 

Jetty  built  at  Jenny  Island linear  feet. .  1 ,  846 

Sand  bags  bmlt  at  Jenny  Island 3, 133 

Mattresses  laid  for  shore  protection  at  Jenny  Island square  feet. .  3, 700 
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Both  the  snag  boats  Chattahoochee  and  Flint  were  taken  to  Apa- 
laehicola,  Flu.,  hauled  out  on  the  ways,  and  thoroughly  repaired. 

Under  contract  with  the  M.  A.  Sweeney  Ship  Yard  and  Foundry 
Company,  of  Jeffersonville,  Ind.,  two  rock  barges  have  been  com- 
pleted and  delivered,  and  two  dump  scows,  one  barge  with  sand  pump, 
and  one  towboat  are  under  construction. 

It  is  proposed  to  apply  the  available  balance  on  this  river  to  com- 
pletion of  plant  under  construction;  to  building  a  system  of  jetties 
for  a  distance  of  about  2  miles  l>elow  Columbus,  Ga.,  commencing  at 
the  wharf;  to  removing  the  annual  accumulation  of  logs  and  snags, 
an  1  to  such  other  emergency  work  below  this  point  as  may  be  found 
necessary,  and  which  funds  will  provide  for. 

RECOMMENDATIONS  AND  ESTIMATES. 

In  addition  to  work  for  which  funds  have  already  been  provided  the 
following  is  of  immediate  importance  and  is  recommended :  The  old 
works  on  the  improvement  should  be  repaired,  as  in  many  places  the 
rock  and  gravel  filling  has  completely  washed  out  of  the  pile  jetties; 
works  of  contraction  and  shore  protection  should  be  built  at  the  fol- 
lowing places  where  the  river  has  excessive  width,  viz,  Jennys  Island, 
Mound  bar,  Abercrombies  bar,  Woolfolks,  Shell  Creek,  Gunboat 
shoals,  St.  Francis  Bend,  and  Smiths  Bend,  and  rock  and  marl  reefs 
should  be  removed  at  Slick  Bluff,  Rock  Island,  Kings  rock,  and  other 
points  of  lesser  importance. 

At  all  times  the  river  should  be  maintained  clear  of  snags  and  other 
similar  obstructions. 

Estimate  for  the  work  recommended  Ls  as  follows: 

Operating  snag  boats  Flint  and  Chattahoochee  (two  years) $30, 000 

Operating  dipper  dredge  (two  years) 10, 000 

Operating  snction  dredge  (two  years) 10, 000 

Operating  towboat  (two  years) _ ,   10, 000 

Repairs  to  works  of  contraction _ 10, 000 

Bnilding  additional  works  of  contraction 60, 000 

Removing  rock  and  marl  reefs  (drilling  and  blasting)  10, 000 

Rei)airB  and  care  of  plant 10, 000 

Total - 150,000 

Money  statement. 

Jtdy  1 ,  1902,  balance  unexpended - $102, 743. 95 

June  30,  1903,  amount  expended  during  fiscal  year 28, 793. 13 


July  1,  1903,  balance  unexpended 73, 950. 82 

July  1,  1903,  outstanding  liabilities -... 43,238.91 


July  1,  1903,  balance  available 30,711.91 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts .     41, 200. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1.  1903: 

For  works  of  improvement $60, 000. 00 

For  maintenance  of  improvement _ .     60, 000. 00 

120.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


February  24,  1835 $2,000.00  ,  July  13, 1892 $20,000.00 


June  23. 1874 
March  3, 1875... 
August  14, 1876 


August  18,  1894 625,000.00 

«52, 000.00  1  June  3, 1896 »20,000.00 

March3,1899 .    645,000.00 


June  18. 1878 18, 000. 00  i  June  13,  1902 100,000.00 

March  3, 1879 15, 000. 00  ,  Amount  of  unexpended  bal- 

June4.  1880 .    20,000.00  i      ance transferred  from ap- 


March3,1881 20,000.00 

August  2, 1882..     25,000.00 

July5,1884 35,000.00 

Augusts,  1886 --  20,000.00 

August  11, 1888.-.. 20,000.00 

September  19, 1890.   20, 000. 00 


gropriation    for   Chatta- 
oochee  River   between 
WestPoint  andFranklin .  280. 78 


Total...   ^457,280.78 


CONTRACTS  IN   FORCE. 

Contracts  with  the  M.  A.  Sweeney  Ship  Yard  and  Foundry  Company,  of  Jeffer- 
sonville,  Ind.,  approved  February  10,  1903,  for  constructing,  equipping,  and  deliv- 
ering complete  one  stem-wheel  towboat,  $20,700:  two  rock  barges  for  $8,000;  one 
suction  dredge,  $12,900,  and  two  dump  scows  for  $7,600.  Work  was  commenced 
in  Februarv,  1903. 

Two  rock  barges  have  l>een  completed  and  delivered.  Two  dump  scows  are 
nearly  completed,  the  suction  dredge  has  been  commenced,  and  the  towboat  is  not 
yet  started. 


OOMMBRCIAL  STATISTICS. 

The  commerce  interested  on  this  river  is  chiefly  cotton,  naval  stores,  and  general 
merchandise.  The  river  runs  through  a  section  of  country  where  there  are  but 
few  railroads  (none  parallel  with  the  river) ,  and  the  people  depend  largely  on  the 
boats  for  their  supplies.    There  is  also  a  large  passenger  traffic  on  the  river. 

The  commercial  statistics  for  the  Chattahoochee  River  are  so  combined  with 
those  of  the  Flint  and  Appalachicola  and  Upper  Chipola  rivers  that  a  separation 
is  imi)ossiblo.  and  reference  is  made  to  report  upon  Flint  and  Upper  Chipola  river 
improvements  for  detailed  statistics. 

Columbus,  Ga.,  at  the  head  of  navigation,  with  its  magnificent  water  power,  is 
rapidly  becoming  one  of  the  greatest  manufacturing  centers  of  the  South,  and, 
with  the  completion  of  the  deep-water  harbor  proje(^ted  at  the  mouth  of  this  sys- 
tem of  rivers,  the  importimce  of  this  improvement  will  be  greatly  increased. 


S7. 

IMPROVEMENT  OF  CHOCTAWHATCHEE   RIVER,   FLORIDA  AND 

ALABAMA. 

For  description,  statements  of  project,  and  original  and  present 
conditions,  see  Annual  Report  of  the  Chief  of  Engineers  for  1903, 
page  208. 

OPERATIONS  DURING  THE   FISCAL  YEAR  ENDING  JUNE   30,    1903. 

Snagging  operations  were  suspended  in  December,  1900,  at  which 
time  the  river  was  in  a  fair  navigable  condition  from  Caryville  to 

«  Allotted  from  appropriations  aggregating  $70,000  for  improving  Chattahoochee 
and  Flint  rivers. 

''Does  not  include  $o,000  allotted  for  expenditure  between  West  Point  and 
Franklin. 

^Of  this  amount  $2,000  (appropriation  of  February  24,  1835)  was  carried  to  tho 
suri)lus  fund. 
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Geneva  at  low  water,  and  between  Geneva  and  Pate  Landing,  Ala- 
bama, on  stages  about  2  feet  above  low  water.  Very  little  snagging 
work  has  been  performed  since,  and  the  channel  is  again  considerably 
obstructed  by  snags  and  logs. 

The  old  snag  boat,  lost  in  December,  1900,  was  replaced  by  a  new 
one,  the  hull  of  which  was  built  at  Pine  Barren,  Fla.,  and  completed 
in  August,  1902.  In  December,  1902,  such  of  the  old  machinery  as 
was  suitable  for  the  new  boat  was  shipped  from  Geneva,  Ala.,  to  Pine 
Barren,  Fla.,  the  necessary  new  parts  purchased,  and  the  work  of 
installing  it  begun. 

The  installation  was  completed  in  all  details,  and  the  new  boat  left 
Pine  Barren,  Fla.,  June  16,  1903,  for  Geneva,  Ala.,  where  she  arrived 
on  June  23,  1903,  and  commenced  work  on  June  24,  1903. 

The  work  of  dredging*  a  channel  through  the  bar  at  the  mouth  of 
the  river,  known  as  Cypress  Top,  provided  for  by  the  last  river  and 
harbor  bill,  was  commenced  in  March,  1903,  with  the  snag  boat 
Escambia^  and  an  8-inch  centrifugal  pump  installed  upon  a  barge. 
The  dredged  cut  is  60  feet  wide  and  5^  feet  deep  at  low  water,  and  to 
protect  it  and  provide  for  the  disposition  of  dredged  material,  parallel 
bulkheads  are  built  on  each  side  of  the  channel  about  82  feet  apart 
and  the  sand  discharged  behind  them.  The  bulkheads  are  constructed 
of  deals  9  by  3  inches,  driven  6  feet  apart,  and  planked  up  on  the  out- 
side from  the  bottom  to  above  low  water.  The  dredged  material 
strengthens  these  bulkheads  and  protects  them  against  wave  action, 
and  it  is  hoped  that  with  the  bulkheads  practically  permanent  banks 
for  the  protection  of  the  channel  will  be  secured.  Satisfactory  progress 
has  been  made,  aside  from  occasional  breakdowns  in  machinery,  which 
is  old  and  worn.  The  dredged  channel  will  be  1,160  feet  long  by  60 
feet  wide,  and  it  is  expected  the  depth  secured  will  be  at  least  5^  feet 
at  low  water.  The  original  depth  was  but  2^  feet.  The  following  was 
accomplished  during  the  working  season: 

Piles  driven 486 

Bulkhead  completed feet . .  2 ,  383 

Cubic  yards  dredged 6, 636 

With  the  funds  available  it  is  proposed  to  complete  the  dredging  at 
the  Cypress  Top  mouth,  to  remove  the  obstructions  from  the  channel 
below  the  mouth  of  the  Holmes  River  as  far  as  possible,  and  to  con- 
tinue work  of  removing  obstructions  from  Geneva  to  Newton. 

RECOMMENDATIONS  AND   ESTIMATES. 

As  Geneva,  Newton,  and  a  point  between  them  are  now  touched  by 
railroads,  which  have  taken  away  from  this  part  of  the  river  the  little 
commerce  that  formerly  made  use  of  it,  it  is  recommended  that  no 
further  funds  be  appropriated  for  this  part  of  the  river,  as  its  further 
improvement  and  maint'Cnance  would  be  very  expensive,  due  to  the 
character  of  the  channel  and  the  caving  of  the  banks,  which  throw  a 
large  number  of  trees  into  it  every  year. 

Below  Geneva  the  river  should  be  kept  free  of  snags  to  enable  rafts 
of  logs  and  timber  to  be  floated  down,  and  the  bar  at  the  mouth  of  the 
river  (Cypress  Top)  should  be  kept  dredged  to  a  least  depth  of  5 
feet  to  enable  tugs  to  enter  the  river  to  secure  and  make  up  their  tows 
of  timber  and  logs. 

Three  boats  are  now  employed  between  Vernon,  on  the  Holmes  River, 
and  Pensaoola,  Fla.,  and  in  order  to  provide  for  this  trade,  which  has 
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practically  sprung  up  during  the  present  fiscal  year,  some  snagging 
should  be  done  in  the  Ghoctawhatchee  below  the  Holmes,  and  addi- 
tional dredging  on  the  bar  at  the  Cypress  Top  mouth  should  be  pro- 
vided for. 
Estimate  for  the  work  recommended  is  as  follows: 

For  snaffging  oi)erations  below  Geneva $10, 000 

For  dredging  at  Cypress  Top 5, 000 

Total 15,000 

Mon^y  stat-emeni. 

July  1,  1902,  balance  nnexpended $16,223.23 

Jnne  80, 1903,  amount  expended  dnring  fiscal  year 7, 296. 79 

July  1,  1903,  balance  unexpended 8,926.44 

July  1,  1903,  outstanding  Uabilities 1,768.90 

July  1,  1903,  balance  available 7,157.54 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,1 903 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March3,  ia33 $5,000.00 

June  15,  1844 10,000.00 

Jime25, 1874 5.000.00 

March3,  1875 5,000.00 


September  19, 1890 $12,500.00 

July  13,  1892 12,500.00 

August  18, 1894 6, 000*00 

June3, 1896 5,000.00 


August  4, 1876 5,000.00  |  March  3, 1899 16,000.00 

March  3, 1879 5,000.00  |  June  13, 1902 16,000.00 

June  14, 1880 7,000.00  |  

March  3, 1881 10,000.00,  Total 178,000.00 

AugU8t2,1882 «18,000.00  '  Carried  to  the  surplus  fund. 


July  5, 1884 15,000.00 

August  5, 1886 15,000.00 

August  11, 1888 10,000.00 


1852 2,128.88 


Balance 175,876.62 


COMMERCIAL  STATISTICS. 


The  commerce  of  this  stream  is  mainly  saw  logs,  timber,  naval  stores,  and  gen- 
eral merchandise,  the  value  of  which  for  the  fiscal  year  ending  June  30,  1903,  is 
estimated  to  be  about  $1 ,500,000. 


S  8. 

IMPROVEMENT     OF     LAGRANGE     BAYOU,    FLORIDA.    INCLUDING 
HOLMES  RIVER,  FLORIDA,  FROM  VERNON  TO  ITS  MOUTH. 

For  descriptive  statement  of  conditions  and  project,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1903,  page  298. 
No  work  was  done  during  the  past  fiscal  year. 


A  Does  not  include  $3,000  allotted  for  expenditure  on  Holmes  River. 
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RECOMMENDATIONS  AND   ESTIMATES. 

With  the  unexpended  balance,  which  is  available  for  maintenance 
of  the  improvement,  it  is  proposed  to  resume  this  work  as  soon  as  the 
snagboat  Choctawhxitehee  can  be  spared  from  work  on  the  Choctaw- 
hatchee  River.     No  additional  appropriation  will  be  needed  at  present. 

Money  staismenL 

July  1, 1902,  balance  unexpended $3,070.20 

July  1,  1903,  balance  nnexi)ended 2,070.20 


APPROPRIATIONS. 


Angn8t2, 1882 o|2,000 

August  5, 1886 2,000 

August  11, 1888 8,000 

September  19, 1890 8,000 


Total - ^10,000 


S  g. 

IMPROVEMENT  OF  PENSACOLA  HARBOR,  FLORIDA. 

For  description  of  original  condition  of  the  improvement,  project 
and  work  done,  see  Annual  Report  of  the  Chief  of  Engineers  for  1903, 
page  299. 

OPERATIONS  DURING   THE   FISCAL   YEAR   ENDING  JUNE   30,  1903. 

At  the  request  of  the  commandant  of  the  navy-yard,  the  boat  house 
for  the  launch  Arrow  was  removed  from  the  yard,  and  was  rebuilt  on 
suitable  pile  foundations  at  Fort  Barrancas,  near  the  wharf. 

The  total  cost  of  this  work  was  $350,  half  of  which  was  paid  from 
the  appropriation  for  improvement  of  Pensacola  Harbor,  Florida. 

No  dredging  has  been  done  during  the  year,  work  upon  the  channel 
being  confined  to  examinations  made  to  determine  progress  of  the 
shoaling. 

At  the  beginning  of  the  fiscal  year  the  dredge  Comstock  had  just 
completed  work,  and  the  Caucus  channel  had  a  low- water  depth  of  30 
feet,  for  a  width  of  100  feet,  and  a  similar  depth  of  28  feet  for  an 
additional  width  of  100  feet. 

The  examinations  made  during  the  year  indicate  that  the  gradual 
shoaling  which  has  heretofore  been  reported  has  continued,  but  has 
not  been  so  marked  during  the  past  year,  and  has  one  exceptional 
feature.  In  the  past  the  point  of  greatest  shoaling  has  been  near  the 
intersection  of  Caucus  range  with  the  McRee  or  Inner  bar  range, 
but  during  the  past  year  no  shoaling  has  occurred  at  this  point,  and 
none  has  been  found  in  the  Caucus  channel  proper  until  a  point  1,250 
feet  south  of  this  intersection  is  reached.     From  this  latter  point  for 


a  Allotted  from  appropriation  of  $20,000  for  improving  Choctawhatchee  River, 
ft  Of  this  amomit  there  was  returned  to  the  Treasury  $4,839.20,  which  was  reap- 
propriated  by  act  of  March  3, 1899. 
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a  distance  of  2,335  feot  the  shoaling  has  been  about  1.8  feet,  reduc- 
ing the  channel  depth  over  this  portion  from  30.8  to  29  feet;  for  the 
next  1,250  feet  the  shoaling  has  been  comparatively  slight,  being  not 
more  than  0.8  of  a  foot.  For  the  next  500  feet  it  is  again  about  1.8 
feet,  and  from  this  point  to  deep  water  the  average  is  about  1  foot. 
This  shoaling  of  the  channel  from  the  McRee  range  south  is  undoubt- 
edly due  to  fill  from  the  storm  quarter,  and  is  accompanied  by  a  nar- 
rowing of  the  channel.  No  survey  has  been  made  to  determine  the 
exact  width  of  the  channel;  but  examinations  indicate  that  the  present 
channel  depth  at  mean  low  water,  viz.  29  feet,  is  approximately  100 
feet  in  width,  and  the  depth  of  28  feet  about  50  feet  wider.  From 
he  intersection  of  the  Caucus  range  with  the  old  Inner  bar  range 
north  to  the  intersection  of  the  Barrancas  range  with  the  Caucus 
range  the  shoaling  has  been  slight.  From  tliis  latter  intersection  to 
deep  water  on  the  harbor  side,  the  shoaling  on  the  east  side  of  the 
channel  has  been  quite  marked,  due  to  the  encroachment  of  the  Mid- 
dle Ground  shoal.  This  shoal  can  be  avoided  for  the  present  by 
swinging  to  the  westward,  and  in  running  this  portion  of  the  channel 
the  Barrancas  beacon  is  opened  to  the  west  an  appai'ent  distance  of  5 
feet,  and  a  30-foot  channel  is  found.  If  the  Barrancas  range  lights 
were  kept  closed  a  shoal  spot  having  28  feet  at  mean  low  water  would 
be  passed  over.  The  encroachment  of  the  Middle  Ground  in  this 
locality  has  been  observed  for  years,  and  it  will  at  all  times  be  the 
greatest  menace  to  the  channel,  and  may  require  a  slight  shifting  of 
the  channel  to  the  westward  to  avoid  it. 

The  shoaling  noted  from  time  to  time,  and  especially  that  observed 
during  the  past  fiscal  year,  indicates  that  when  the  project  is  com- 
pleted and  the  side  slopes  adjusted  rapid  shoaling  need  not  be  feared, 
and  that  the  previous  estimated  cost  of  maintenance  is  probably  well 
within  the  amount  required. 

It  is  estimated  that  the  completion  of  the  present  project  for  a 
channel  500  by  30  feet  deep  will  require  three  years  and,  including  the 
fill  during  this  x)oriod,  will  require  the  removal  of  about  2,000,000 
cubic  yards,  which,  if  done  by  the  dredge  now  building,  will  not  cost 
to  exceed  $160,000.  But,  as  the  channel  must  be  kept  open  at  any 
cost,  it  may  be  necessary  to  exx)end  the  funds  now  available  during 
the  coming  fiscal  year  for  dredging  by  contract  to  maintain  the  chan- 
nel until  the  Government  dredge  is  completed.  Additional  funds 
should  therefore  be  provided  to  meet  this  contingency  and  to  keep  the 
dredge  at  work  for  three  years  after  it  becomes  available.  As  the 
cost  of  dredging  by  contract  is  at  least  twice  that  by  Government 
dredge,  the  aildditional  funds  required  over  the  estimated  cost  of  com- 
pletion of  project  by  Government  dredge,  as  above,  is  $35,000,  which 
amount,  if  appropriated,  will  be  available  for  maintenance  should  the 
channel  not  require  dredging  during  the  coming  year. 

Estimate  for  work  recommended  is  as  follows : 

For  completion  of  project  with  Gk)vermnent  dredge  now  bnilding $100, 000 

Probable  increase  m  cost  dne  to  dredging  by  contract  prior  to  completion 
of  dredge 35,000 

Total 195,000 

Of  which  amount  $70,000  has  already  been  appropriated. 
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Money  statement 

July  1,  1902,  balance  tmezpended  $228, 661. 79 

Less  amonnt  appropriated  for  construction  of  dredge 150, 000. 00 

73,661.79 
Amonnt  allotted  from  emergency  river  and  harbor  act  of  June  6, 1 900.  956. 94 

74, 618. 73 
Jnne  30,  1908,  amonnt  exiwnded  dnring  fiscal  year 5, 468. 64 

Jnly  1, 1903,  balance  unexpended 69,150.09 

Jnly  1,  1908,  outstanding  liabilities 1.75 

Jnly  1, 1903,  balance  available 69,148.34 

I  Amount  (estimated)  required  for  completion  of  existing  project 310, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903 125,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 


APPROPRIATIONS. 


June  18, 1878 $20,000 

March  8, 1879 10,000 

Junel4,1880 40,000 

March  8, 1881 20,000 

August  2, 1882 50,000 

Julys,  1884 55,000 

Augusts,  1886 20,000 

August  11, 1888 a5,000 

September  19, 1890 25,000 


July  18,  1892 $75,000 

August  18,  1894 100,000 

Junes.  1896 200,000 

March  3,  1899 70,000 

June  6,  1900  (allotment) 5, 000 

June  13,  1902 "220,000 


Total.  945,000 


COMMERCIAL  STATISTICS. 

The  following  information  has  been  obtained  from  the  collector  of  customs, 
port  of  Pensacola,  Fla.: 

Exports  to  foreign  ix)rts $13,741,540.00 

Exports  to  coastwise  ports (*>) 

Imports  from  foreign  ports 1,083,891.00 

Duties  on  imports  and  miscellaneous  collections 186, 252. 63 


VeaaelB  entering  from— 

Foreign  ports 

Coastwise  porta 


Totol 


Yeaaela  cleared  f or— 

Foreign  ports 

Domestio  ports... 


Total 


Nnmber  of  vessels  employed  in  traffic  of  port: 

Steam 

SaU 


Total 


Number. 
188 

Tons. 

484,540 
810,109 

600 

744,709 

495 
94 

650,788 
71,072 

SS» 

721,806 

86 
141 

177 

a  Includes  $150,000  appropriated  for  construction  of  seagoing  dredge. 
^No  record. 
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Amount  of  fees,  dues,  and  dnties  paid  to  coBtom-honse  during  the  fiscal  year 
ending  June  30,  1903,  $208,921.96. 

Freight  carried. 

Quantity.  Valne. 

Cotton baloB..            14M.W4  ,  $6,508,858.00 

Lumber feetB.M...    IHS.ttB.OOO  1,978,800.00 

Coal tuuB..'          21K,1«J  614,410.00 

Eo«in barrels..'          1«»,697  ,  822,084.00 

Spirits gallons..!          29B,efl8  188,884.00 

Miaoellaneous , 4,888,600.00 

Total 18,741,640.00 


S  lo. 
IMPROVEMENT  OF  ESCAMBIA  AND  CONECUH  RRTIRS.  FLORIDA. 

For  description  of  this  waterway  and  statements  of  condition  and 
project,  see  Annual  Report  of  the  Chief  of  Engineers  for  1903,  page  301. 

The  object  of  the  improvement  is  to  keep  open  a  channel  suitable 
for  the  safe  passage  of  rafts  and  logs  during  low  stages  of  the  river, 
and  to  enable  tugs  to  cross  the  bar  at  the  river's  mouth  to  handle  the 
raft  timber.     This  object  has  been  partially  accomplished. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,  1903. 

The  snag  boat  Escambia,  which  had  l>een  tied  up  at  Pine  Barren, 
Fla.,  due  to  lack  of  funds,  was  overhauled  during  the  latter  part  of 
August,  1902,  and  on  September  1, 1902,  the  work  of  removing  obstruc- 
tions from  the  river  was  commenced  and  continued  until  high  water, 
December  15, 1902,  when  the  Escainhid  was  again  taken  to  Pine  Bar- 
ren, Fla.,  and  placed  in  charge  of  a  watchman.  The  plant  on  this 
river  having  been  designated  for  dreclging  at  mouth  of  Cypress  Top, 
Choctawhatchee  River,  the  Escambia  and  the  suction  dredge  were 
taken  to  Brent's  ways,  Pensacola,  Fla.,  for  repairs,  leaving  Pine 
Barren,  Fla.,  on  January  10,  1903.  There  the  Escambia  was  hauled 
out  and  thoroughly  repaired,  the  dredge  overhauled,  and  the  plant 
started  for  the  Choctawhatchee  River. 

The  following  work  was  done  during  the  season : 

Snags  removed  from  river 575 

Logs  removed  from  river 414 

Stnmps  cut  level _ 259 

Overhanging  trees  cut  and  removed 11 

Bushes  cut 40 

Rafts  removed  from  snags 14 

Wood  cut cords. .    43 

Miles  of  river  worked 44 

It  is  propased  to  apply  the  funds  available  to  removing  obstructions 
from  that  part  of  the  river  from  Brewton  to  the  mouth  of  the  river, 
and  to  apply  the  additional  appropriation  recommended  to  mainte- 
nance and  dredging  the  bar  at  tlie  mouth  of  the  river. 

RECOMMENDATIONS  AND   ESTIMATES. 

The  navigable  condition  of  the  stream,  for  rafting  purposes,  is  of 
vital  importance  to  the  lumber  trade  of  the  port  of  Pensacola,  and 
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the  channel  should  be  kept  free  from  such  obstructions  as  will  delay 
rafting  at  low  water.  Owing  to  the  great  length  of  the  river  it  will 
require  the  constant  operation  of  a  snag-boat  during  each  low-water 
season  to  accomplish  this. 

It  is  also  of  the  greatest  importance  and  urgently  recommended 
that  the  bar  at  the  mouth  of  the  river  ])e  dredged  to  a  depth  of  8^ 
feet  for  a  width  of  100  feet  to  enable  boats  to  pass  out  with  tows  of 
logs  and  timber. 

Estimate  for  the  work  recommended  is  as  follows : 

For  maintenance  as  outlined  above. $10, 000 

For  dredging  at  the  month  of  the  river 12,000 

Total - 22,000 

Money  statement. 

Jnly  1, 1902,  balance  unexpended $5,000.00 

June  80, 1908,  amount  expended  during  fiscal  year 8, 785. 69 


July  1, 1903,  balance  unexpende<l 1, 214. 81 

July  1, 1908,  outstanding  uabilities _ 4.'50 

July  1. 1903,  balance  available 1,209.81 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
19(>5,in  addition  to  the  balance  unexpended  July  1,  1908: 

For  works  of  improvement $13, 000. 00 

For  maintenance  of  improvement 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897.  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


21,000.00 


APPROPRIATIONS. 

For  Escambia  River: 

March  2, 1833 $5,000 

July  2, 1836 5,500 

June  14. 1880 8,000 

March  3,  1881 5,000 

July  5, 1884 8,000 

For  Escambia  and  Conecuh  rivers: 

August  2,  1882 12,000 

July5,1884 ...  12,000 

August  5, 1886 12,000 

August  11, 1888 .-.- 10,000 

September  19, 1890 7,500 

July  13, 1892 8,000 

August  18,  1894 6,000 

June  8, 1896 4,000 

March  3, 1899 5,000 

June  6, 1890  (allotted  from  emergency  act) 1, 500 

June  13,  1902 5,000 

Total 109,500 

Carried  to  the  surplus  fund,  1838 5,500 

Balance 104,000 


COMMERCIAL  STATISTICS. 


The  commerce  of  this  stream  is  mainly  timber,  lumber,  and  saw  logs.  It  is 
reported  as  beins  valued  at  about  60  per  cent  of  the  timber  export  trade  of  Pensa- 
ooia,  or,  in  ronnd  numbers,  $1,850,000. 
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S  II. 

IMPROVEMENT  OF  ALABAMA  RIVER.  ALABAMA. 

For  description,  stHtnneiits  of  past  and  present  eonditioiis,  and 
project,  see  Annual  Report  of  the  Chief  of  Knpineers  for  1003,  page 
302.  Previous  operations  upon  this  river  will  be  found  in  annual 
reports  of  the  Chief  of  Engineers,  as  follows:  1S06,  pages  13d7et8eq.; 
1898,  pages  I40G  et  seq.;  1809,  pages  1077  et  seq.;  1000,  pages  2133  et 
seq.;  1001,  pages  1780  et  seq.,  and  1902,  pages  1272-1273. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1903. 

The  snag  boat  Tivlning  continued  at  work  whenever  possible  during 
the  season,  but,  due  to  high  water,  was  laid  up  during  the  early  part 
of  December,  1902. 

The  following  is  a  summary  of  the  work  done: 

Overhanging  trees  removed 488 

Overhanging  trees  trimmed 478 

Bnshes  on  banks  cut  np ..    16 

Logs  on  banks  cnt  np 4 

Stnmx)6  removed  from  the  river .     .     42 

Snags  removed  from  the  river 818 

Logs  and  trees  removed  from  the  river 8 

Deadheads  removed  from  the  river 84 

Drift  removed  from  the  river acre.,      i 

Due  to  lack  of  funds  no  contraction  works  were  built  during  the 
year  and  no  repaid  were  made  to  those  previously  constructed. 

As  the  barges  used  for  storage  pui*pos(»s  at  Montgomery  had  become 
unserviceable  and  liable  to  sink,  all  the  property  stoi*ed  on  them  was 
taken  on  the  snag  boat  to  Wetumpka  and  stored  in  the  lock  yard. 
While  laid  up  at  Montgomery  the  snag  boat  Tivining  was  generally 
repaired;  she  was  provided  with  a  new  wheel,  new  steel  tank,  new  can- 
vas roof,  and  new  cavils,  the  hull  and  woodwork  from  main  to  boiler 
deck  were  repainted,  and  all  machinery  overhauled  and  repainted. 

In  January,  1903,  the  towboat  John  MilJs  was  loaned  temi)orarily 
to  Capt.  William  E.  Craighill,  Corps  of  Engineers,  for  work  on  the 
Warrior  River,  no  funds  being  available  to  keep  her  employed  on  this 
river. 

In  the  latter  part  of  the  month  of  June,  1903,  an  inspection  of  the 
river  from  Montgomery  to  its  mouth  was  made  to  determine  where 
work  was  most  needed,  and  as  a  result  the  snag  boat  Twining  com- 
menced clearing  out  the  Dixie  Cut-off  at  the  head  of  Tait  shoals  on 
the  last  day  of  June,  1903. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  recommended  that  snagging  and  dredging  operations  be  con- 
tinued, that  the  old  works  of  contraction  be  repaired  where  neces- 
sary, and  that  new  works  be  built  at  Silver  Creek  shoals,  Gardners 
Island,  and  Lower  Gause  bar,  all  of  which  work  is  urgently  needed. 

It  is  proposed  to  expend  funds  now  available  and  additional  funds 
appropriated  in  carrying  on  the  work  in  the  order  named. 
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Estimate  for  the  work  recommended  is  as  follows: 

Repairing  old  works ". $10, 000 

Bxulding  new  works  of  contraction 50, 000 

Removing  annual  accumulation  of  snags  from  the  channel  (two  years) . .    20, 000 

Dredging  at  some  of  the  most  imix)rtant  i)oints 20, 000 

Preservation  and  repair  of  plant 5, 000 

Building  two  dump  scows  for  dredging 8, 000 

Total 113,000 

Money  statement, 

July  1,  1902,  balance  unexpended ^ $22,286.97 

June  30, 1903,  amount  expended  during  fiscal  year 7, 558. 12 

July  1, 1908,  balance  unexpended 14,728.85 

July  1, 1908,  outstanding  liabilities _ 1, 148. 66 

July  1 ,  1908,  balance  available 13,580.19 


Amount  (estimated)  required  for  completion  of  existing  project 176, 251. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $78, 000. 00 

For  maintenance  of  improvement 22,  OCX).  00 

100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  uie  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

June  18, 1878 $25,000 

March  3, 1879 _ 30,000 

June  14, 1880 -. 25,000 

March  3, 1881 20,000 

August  2, 1882 20,000 

July  6, 1884 10,000 

Augusts,  1886... - _ 15,000 

August  11, 1888 20,000 

SOT)temberl9, 1890 20.000 

$185, 000 

July  18, 1892 70,000 

August  18, 1894 50,000 

Junes,  1896 40,000 

March  3, 1899 50,000 

June  13, 1902 20,000 

230,000 

Total - 415,000 


COMMKRCIAL  STATISTICS. 

Statement  of  bigness  done  by  steamboats  plying  the  Alabama  River y  Alabama, 
[Ck>xnpiled  from  statements  made  by  owners  of  same  and  partis  interested.] 


Name  and  descrii^tion. 


City  of  Mobile 
Nettie  Quill.. 

liary .... 

Barge  Tide... 
Barge  Wave.. 
Barge  Nellie . 


Registered 
tonnage. 


309 
299 

aso 
8a) 


Draft  of  water. 


Light. 


Inches. 
2S 
80 
80 
10 
10 
10 


Lfoaded. 


Feet. 


5 
6 
6 
8 
8 
8 


Round  tripe  between- 


Mobile  and  Montgomery. 
Mobile  and  S^lma. 
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Freight  rttrritxi. 


ArticleH. 


Cotton bales. 

Cottonseed sacks. 

Cott«n-Meed  meal do... 

Fertilizers do. . . 

Oats do... 

Com do. . . 

Hay Ijales. 

Wool do... 

Bosin -      -barrels. 

Turpentine do . . . 

Flour do.. 


Suffar... 
Molasses. 
BaKging 


do... 
.do... 
.rolls. 


Ties bundles. 

Oeneral  miscellaneouH liackages. 

Hides  and  skins do... 

Livestock head. 

Lumber feet. 

Staves pieces. 

Provisions  (case  goods) paclcages. 

Coffee sacks. 

Com  meal l>»irn»lM  and  sacks. 

Bacon,  smoked  and  dry  salted boxes. 

sacks. 


Salt 

Lard Iiackages. 

Soap boxes. 

Kalis kegs. 

Shingrles M. 

Brick do... 


Total 


Quantity. 


53,701 
225, 9n 

117.000 

m,400 

130,146 

48,100 

8,166 

41,738 

25,884 

87,866 

14,846 

7,967 

67,182 

78,748 

90,844 

1,215 

4.506 

1,088,126 

831,2Sf7 

104.428 

9,077 

94.873 

28,621 

24,289 

29,948 

83.818 

80,968 

755,600 

1.111,620 


Ton.4. 


13,425 

12,554 

8,412 

11,700 

8,640 

10.708 

2,406 

631 
8,314 
5,700 
8,7B5 
2,0f78 
1,997 
1,678 

966 
9.084 

243 

786 
2,066 
8.213 
5,221 

755 
4,718 
4.754 
2,423 
3,748 
1,600 
4.040 
7.666 
2,281 


146,448 


Estimated  value  of  above  freights  (in  ronnd  numbers) $10, 180, 000 

Estimated  value  of  hewn.  sawn,  and  round  timber 3, 500, 000 

Very  large  quantities  of  sawn  and  hewn  timber,  saw  logs,  cord  wood,  etc.,  con- 
sisting of  yellow  pine,  sycamore,  cottonwood.  x>oplar,  and  ash,  are  barged  and 
rafted  down  this  stream  to  Mobile.  Ala. ,  but  the  amount  of  this  business  can  not 
be  accurately  stated,  as  the  statistics  of  the  i>ort  of  Mobile  combine  the  receipts 
from  this  stream  with  those  from  the  Tombigbee  and  other  streams  tributary  to 
that  i)ort. 


S  12. 

IMPROVEMENT  OF  COOSA,  OOSTANAULA,  AND  COOSA WATTEE 

RR^ERS,  GEORGIA  AND  ALABAMA. 

For  description  of  these  rivers  and  statements  of  past  and  present 
conditions  and  project,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1903,  page  303. 

(a)   COOSA  RIVER,  BETWEEN  ROME  AND    THE    EAST    TENNESSEE,   VIR- 
GINIA AND   GEORGIA  RAILROAD   BRIDGE. 


OPERATIONS  DURING  FISCAL  YEAR  ENT)ING  JUNE   30,  1903. 

The  extensive  repairs  to  Dam  No.  4  were  completed  early  in  tlio 
fiscal  year,  the  method  adopted  being  fully  described  in  the  Repori 
of  the  Chief  of  Engineers  for  1902,  pages  1278-1279. 

Under  the  provisions  of  the  river  and  harbor  act  of  June  13,  l!?^-- 
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expenditures  were  limited  to  that  part  of  the  improvement  between 
Rome,  Ga.,  and  Lock  No.  4,  and  to  the  CAre  of  Government  property 
belonging  to  the  improvement. 

When  this  appropriation  became  available  the  towboat  Leota^  belong- 
ing to  the  improvement,  was  in  such  an  unserviceable  condition  that 
it  had  to  be  rebuilt.  At  the  end  of  the  fiscal  year  the  hull  had  been 
finished  and  launched  and  the  upper  works  were  well  advanced,  and 
it  is  expected  that  the  boat  will  be  ready  early  in  the  next  fiscal  year. 
The  work  of  improvement  can  be  commenced  as  soon  as  she  is  ready 
for  service.  The  Leota  is  absolutely  necessary  in  carrying  on  the 
work  in  progress  and  in  contemplation,  and  she  should  be  kept  in 
good  condition,  ready  for  work  at  all  times,  as  no  other  means  of  trans- 
X>ortation  are  to  be  had  for  any  work  in  progress  on  the  river  prox)er 
or  for  maintaining  the  locks  now  in  operation. 

No  new  work  of  construction  was  undertaken  during  the  fiscal  year, 
expenditures  being  confined  to  maintenance  of  existing  structures  and 
care  of  the  large  amount  of  plant  on  hand. 

RECOMMENDATIONS  AND   ESTIMATES. 

It  is  recommended  that  Lock  4  be  completed,  increasing  the  lift  of 
the  lock  and  the  height  of  the  dam  3  feet  in  addition  to  the  increase 
already  made,  as  this  will  give  6  feet  of  water  for  a  distance  of  10 
miles  above  Lock  4,  drowning  out  **  Box  shoals,"  and  materially  reduce 
the  amount  of  channel  work  necessary  to  secure  this  depth.  As  the 
stability  of  the  dam  at  Lock  4  is  largely  in  excess  of  requirements,  the 
increased  height  to  the  dam  and  lift  of  the  lock  can  be  made,  and 
the  6-foot  channel  thus  secured  at  a  much  less  cost  than  by  channel 
work  alone. 

It  is  recommended  that  a  dam,  at  present  without  lock,  be  built  at 
the  site  proposed  for  Lock  5,  the  next  lock  in  the  series,  to  extend 
navigation  to  this  point,  reaching  Riverside  and  Coosa  Valley  at  the 
crossings  of  the  Southern  and  Coosa  Valley  railroads.  This  will  give 
continuous  navigation  for  191  miles  below  Rome,  Ga.,  through  the 
four  upper  locks. 

The  channel  from  Rome,  Ga.,  to  Greensport,  Ala. ,  improved  in  1876 
and  1880,  has  again  become  obstructed  by  the  total  or  partial  destruc- 
tion of  the  works  of  contraction;  by  the  reformation  of  gravel  and 
sand  bars;  by  the  snags  and  logs  which  have  collected  in  the  channel, 
and  by  the  overhanging  trees  on  the  banks. 

Wopk  on  this  part  of  the  river  and  from  Greensport  down  to  Lock 
4  is  needed  to  obtain  the  required  low- water  depth  of  4  feet  and  width 
of  80  feet. 

The  estimate  for  the  work  recommended  is  as  follows : 

Completing  Lock  4  (with  height  of  dam  and  lift  of  lock  increased  3  feet) .  $292, 000 

Constructing  dam  at  site  of  Lock  5 _ 95, 000 

Continuing  channel  work  between  Rome,  Ga. ,  and  Lock  No.  4 50, 000 

Total.. _ 437,000 

It  is  proposed  to  apply  the  available  balance  to  improving  the  chan- 
nel between  Rome,  Ga.,  and  Lock  4.  The  additional  amount  asked 
for  to  bo  applied  to  the  further  improvement  and  maintenance  of  the 
channel  between  Rome,  Ga.,  and  Lock  No.  4,  to  completing  Lock  No. 
4,  raising  the  dam  an  additional  3  feet  and  increasing  the  lift  of  the 
lock  by  the  same  amount,  and  to  building  a  dam  without  lock  at  the 
site  proposed  for  Lock  No.  5,  the  next  in  the  series  below. 
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APPROPRIATIONS. 


An^st  14,  1876 $30,000.00 


75, 000. 00 
45.000.00 
75, 000. 00 
60, 000. 00 
88, 700. 00 
50,000.00 
45,000.00 

August  11.  1888. 60,000.00 

September  19,  1890 150, 000. 00 

Jmy  18, 1892- .  - 180. 000. 00 


June  18,  1877 
March8,  1879- 
July  14,1880-. 
March  5, 1881 . 
August  2,  1882 
July  5, 1884... 
August  5,  1886 


August  18,  1894 

June  8,  1896. 

March  3, 1899 

June  13,  1902 

June  18,  1902,  amount 
made  available  from 
lower  division  of  river  . 

Received  from  sales  of 
property 


$110,000.00 
50,000.00 
20,000.00 

025,000.00 


10,000.00 
1,322.40 


Total 1,020,022.40 


COMMERCIAL  STATISTICS. 


Commercial  statistics  for  the  fiscal  year  ending  June  30,  1903,  furnished  by  the 
G^eorgia  and  Alabama  Steaml)oat  Company,  of  Rome,  Ga. .  and  the  Lathroi>-Hatten 
Lumber  Company,  of  Riverside,  Ala.,  are  given  in  the  following  table: 


Name  and  deftcription  of    Refcistcredi 

steamboat.  I  tonnage. 


Light.  '  Loaded. 


Number  of  round  tripe  made 
iK'tweon  plaf.res  named. 


I 


Stem-wheel  steamboat 
Willie  C.  Wagnon. 

Stem-wheel  steamboat 
Conaaauga. 

Stem-wheel  steamboat 
Sporter. 


151 
81 
64 


Inches. 
18 


Inchen.   < 

Sa    if);  Rome,  Ga.,  and  Gadsden,  Ala.,and 
Locks  Xos.  1.2,  and  H. 
17  I  48    5H;  Carters,  Ga.,  and  Gtadadea,  Ala. 


12 


8S 


Freight  carried. 


Articles. 


I  Quantity. '    Tons. 


Cotton bales. 

Cotton  secMl sacks. 

Cotton-seed  meal do... 

Fertilizers do... 

Oats do... 

Com do... 

Hay bales. 

Flour barrels. 


Sugar. . 
Molassei 
Bagging. 


s. 


do... 

do... 

.rolls. 

Ties bundles. 

General  miscellaneous packages. 

Livestock head. 

Lumber feet. 

Staves pieces. 

Provisions— case  goods jiacKages. 

Coffee sacks. 

Com  meal do... 

Bacon— smoked  and  dressed  shoulder boxes . 

Salt sacks. 

Lard packages. 

Soap boxes. 

Nails keffs. 

Shingles M. 

Brick do.- 

Lumber— logs feet. 


8,fi00 

84.000 

5,fi00 

2i.aoo 

6,500 

18.700 

8,900 

8,800 

660 

480 

2.  SO 

2,700 

22,400 

126 

»,r>6n,ooo 

250,(0) 

2.fi50 

760 

14.600 

2,760 

4,800 

1,800 

1.860 

1,100 

1,126,000 

200,000 

8.516,(100 


T  »tal 


2,160 

1,700 
275 

2,120 
46U 

1,100 
4fiU 
880 
120 
180 

no 

66 

1.660 

60 

28.875 

260 

7,100 

60 

210 

140 

420 

60 

60 

65 

810 

600 

84,000 


77,780 


Estimated  value  of  above  freights,  $1,975,548. 

In  addition  to  freight  carried  by  steamboats,  the  Lathrop-Hatten  Lumber  Com- 
pany estimate  that  they  rafted  down  the  river  during  past  fiscal  year,  3,500,000 
feet  of  saw  logs,  valued  at  $17,500. 


«  $10,(K)0  of  this  amount,  or  so  much  thereof  as  may  be  necessary,  to  be  expended 
on  Oostenaula  and  Coosawattee  rivers,  G^eorgia  and  Alabama. 
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(b)  COOSA  RIVER  BETWEEN  WETUMKA  AND  BAST  TENNESSEE,  VIR- 
GINIA AND  GEORGIA  RAILROAD  BRIDGE — OPERATIONS  DURING  THE 
FISCAL   YEAR  ENDING  JUNE   30,  1903. 

The  property  belonging  to  the  improvement  was  properly  cared  for. 
Such  slight  repairs  were  made  to  the  lock  house,  fences,  cement  ware- 
house, and  general  storage  sheds  as  were  found  necessary. 

The  money  available  being  insufficient  for  other  operations,  it  is 
recommended  that  no  further  work  be  done  upon  this  division  of  the 
river  except  such  as  may  be  neceasary  to  care  for  buildings  and  prop- 
erty now  on  hand  at  Wetumka,  Ala.,  until  the  question  of  the  further 
improvement  of  the  Coosa  River  between  Wetumka  and  the  East  Ten- 
nessee, Virginia  and  Georgia  Railroad  Bridge  is  settled. 

APPROPRIATIONS. 

September  19, 1890 $150,000 

July  13, 1892 100,000 

August  18, 1894 110,000 

JxmeS,  1896 50,000 

410,000 
Lees  amotmt  tranflferred  by  act  of  June  18, 1902,  to  upper  division  of  the 
river 10,000 

Total 400,000 


COMMERCIAL  STATISTICS. 


The  only  commerce  possible  on  this  x)art  of  the  Coosa  River  is  the  rafting  of  saw 
logs  and  square  timber  during  the  season  when  the  river  is  about  12  feet  above 
low  water,  but  no  reliable  estimate  of  this  commerce  can  be  obtained. 


(c)  OOSTENAULA  AND   COOSAW^ATTEE   RIVERS. 

For  description,  statements  of  past  and  present  conditions  and  pro- 
ject see  Annual  Report  of  the  Chief  of  Engineere  for  1903,  page  305. 

Previous  operations  upon  this  river  will  be  found  in  Annual  Reports 
of  the  Chief  of  Engineers  as  follows:  1872,  page  507;  1874,  page  581; 
1875,  page  792;  1876,  page  714;  1879,  page  1271  et  seq.;  1880,  pages 
1692-1693;  1881,  pages  1873-1874. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,  1903. 

The  existing  project  is  that  part  of  the  river  and  harbor  act  approved 
June  13,  1902,  applying  to  these  rivers,  and  is  as  follows: 

Improving  the  Coosa  River,  G^rgia  and  Alabama,  and  the  Oostenanla  and 
Coosawattee  rivers,  Georgia,  thirty-five  thousand  dollars,  of  which  amomit  ten 
thousand  dollars,  or  so  much  ttiereof  as  may  be  necessary,  shall  be  expended  njwn 
the  last-named  rivers. 

No  estimate  of  cost  other  than  that  quoted  from  the  river  and  har- 
bor act  above  was  made. 

The  sum  appropriated,  or  so  much  as  may  be  necessary,  wiU  be 
expended  during  the  next  fiscal  year  in  renewing  the  works  of  con- 
triMction,  removing  snags  and  other  obstructions  from  the  channel,  and 
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cuttinjif  overhanging  trees  from  the  l^anks  where  they  are  au  obstruc- 
tion to  navigation. 

The  appropriation  wjis  too  small  to  justify  the  (Tovernment  in  acquir- 
ing a  plant  for  this  work,  and  every  effort  to  hire  one  for  last  season^s 
operations  having  failed  no  work  was  done.  Negotiations  are  now 
in  progress  for  the  hire  of  a  suitable  plant  for  this  season's  operations, 
and  if  these  are  successful,  as  expe<»ted,  the  improvement  will  be  com- 
menced at  an  early  date. 

In  the  absence  of  any  recent  examinations  or  surveys  it  is  not  pos- 
sible to  submit  an  exact  estimate  for  work  further  than  that  already 
provided  for,  but  there  should  l)e  provided  in  connection  with  this 
and  any  future  work  a  small  light  draft  snag  boat,  suitable  for  towing, 
and  two  light-draft  barges.  This  plant  to  be  available  for  use  on  the 
upper  Coosa  River  also. 

The  estimate  for  this  work  is  as  follows: 


Constmction  of  light-draft  snaK  and  tow  lM>at  . 

Constmction  of  two  barges 

Operation  of  plant 

Total) 


$8,000 
8,000 
6,500 


17.500 

In  view  of  small  benefits  to  be  derived  from  this  improvement,  no 
further  appropriations  are  recommended  at  present. 

Money  sUttemeut. 

July  1,  1902,  balance  unexi)ended $60, 675.64 

Jnne  30,  1908,  amount  exx)ended  during  fiscal  year 18, 459. 98 


July  1 ,  1903,  balance  unexpended . . 
July  1,  1903,  outstanding  liabilities 

July  1 ,  1903,  balance  available 


47, 215. 71 
8, 770. 25 

48,445.46 


Amount  that  can  be  profitably  expended  iTi  fiscal  year  ending  June  30, 


'Amount  (estimated)  required  for  completion  of  existing  project. . .  6, 059, 918. 00 

y  expended  ii 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $387, 000. 00 

For  maintenance  of  improvement 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


417,000.00 


APPROPRIATIONS. 


1874 
1875 
1878 
1879 
1880 


«$10,000  I  1881 $1,000 

5,000     1882... 1,000 

4,000 


8,000 
2,000 


Total 26,000 


COMMERCIAL  STATISTICS. 


Name  and  doscription  of  vensel. 

ReariAter- 
ed  ton- 
nage. 

Draught. 

No.  of  round  trips 
made  and  between 
what  places. 

Light. 

Loaded. 

Stem-wheel  steamboat  Connaaauga 

81 

Feet. 
1.5 

Feet. 

4 

1^  Cartem.  Gt%    and 

Rome,  Ga. 

<»  Oostenaula  River. 
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Freight  carried. 


ArticleB. 

Quantity. 

Tons. 

Cotton 

bales.. 

100 

2,000 

1,000 

600,000 

25 

Cotton  seed 

sacks.. 

100 

PertillzftrH 

do.... 

100 

LliniV«^i*  „ . 

feet.. 

1,500 

Total 

1,725 

Estimated  value  of  above  freights,  $14,000. 


S  13. 

OPERATING  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAVI- 
GATION ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

Locks  Nos.  1,  2,  anS  3  were  opened  to  navigation  June  30, 1890,  and 
have  been  operated  continuously,  except  during  February,  1895,  when 
the  canal  between  Locks  Nos.  2  and  3  was  frozen  over  for  a  period  of 
ten  days.  During  the  fiscal  year  ending  Juno  30,  1890,  Lock  No.  3 
was  closed  to  navigation  from  January  until  June  while  the  lock  was 
undergoing  repairs.  In  February,  1899,  while  the  lock  was  being 
repaired,  the  temperature  fell  to  —8^°,  the  lowest  recorded  temperature 
for  this  locality. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1903,  was  $129,283.61. 

During  the  fiscal  year  ending  June  30, 1903,  the  locks  were  operated 
continuously,  except  Lock  No.  1,  which  was  closed  during  a  part  of 
October  and  November,  1902,  while  the  gates  were  being  renewed. 

An  allotment  was  made  July  31, 1902,  which  included  the  following 
work: 

H&paais  to  dams,  Locks  1  and  2 -15, 000 

Renewal  of  gates.  Lock  1 1, 800 

Continning  repairs  to  and  raising  dam  at  Lock  No.  4 10, 000 

Total-.-- .  16,800 

The  work  of  repairing  and  raising  the  crest  of  Dam  No.  4  was 
finished  the  last  of  September,  1902.  This  work  was  fully  described 
in  the  Report  of  the  Chief  of  Engineers  for  1902,  pages  1278  and  1279. 

Repairs  were  made  to  Dams  Nos.  1  and  2.  The  gates  at  Lock 
No.  1  were  renewed,  and  the  entrances  to  Locks  Nos.  1,  2,  and  3  were 
dredged.     Minor  repairs  were  made  to  the  lock  houses. 

Summary  of  expenditures  made  during  the  fiscal  year  ending  June 
30, 1903,  at  Locks  Nos.  1, 2,  and  3,  and  Dam  No.  4,  Coosa  River,  Georgia 
and  Alabama,  under  the  indefinite  appropriation  for  operating  and 
care  of  canals,  etc. : 

Services - $17,759.14 

Supplies,  etc -  184.86 

Material 1,778.89 

Provisions  and  ice 2, 024. 30 

Fuel 752.69 

Rent - 189.34 

Total 22,688.72 
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S  14. 

REMOVING  SUNKEN  \TSSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 

GERING  NAVIGATION. 

The  steamor  C,  Emlhi,  which  was  Inirned  and  sunk  in  the  channel 
opposite  the  town  of  Apalachieola,  Fla.,  havin^^  been  reported  as  an 
o^tnuition  to  navigation,  with  approval  of  the  Seeretarj'  of  War  notie<» 
was  Himt  the  owners  to  remove  the  same.  They  reported  that  they 
wishe<l  to  do  so,  but  subsequently  they  n^poittKl  that  they  had  removed 
the  machinery  and  abandoned  that  i)ortion  of  the  vessel  which  remains. 
The  removal  of  this  obstruction  will  therefoi-e  Ih»  undertaken  as  soon 
as  a  contract  after  advertisement  can  l>c  made. 


APPENDIX  T. 


IMPROVEMENT  OF   RIVERS   AND   HARBORS  IN   WESTERN   ALABAMA 

AND  EASTERN  MISSISSIPPI. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPT.  SPENCER  COSBY  AND  CAPT.  W.  E.  CRAIG  HILL,  CORPS  OF 
ENGINEERS. 


IMPROVEMEtfTS. 


1.  Harbor  at  Mobile,  Alabama. 

2.  Black   Warrior,  Warrior,  and   Tom- 

bigbee   rivers,   Alabama  and  Mis- 
aissi^pi. 

3.  Operating  and  care  of  locks  and  dams 

on  Black  Warrior  River,  Alabama. 

4.  Pascagoula  River  and  Horn   Island 

Harbor,  Mississippi. 

5.  Pascagoula^^  Chickasahay,    and  Leaf 

nvere,  Mississippi. 


6.  Flarbor  at  Biloxi,  Mississippi. 

7.  Channel  from  Gulfport  to  Snip  Island 

Harbor,  Mississippi. 

8.  Pearl  River  below  Kockport,  Missis- 

sippi. 

9.  Pearl  River  between  Edinburg  and 

Jackson,  Mississippi. 
10.  Removing    sunken   vessels  or  craft 
obstructing  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

MohUe,  Ah.,  July  W,  1903. 

General:  1  have  the  honor  to  forward  herewith  my  annual  reports 
for  the  fiscal  year  ending  June  30,  1903,  for  the  works  of  rivers  and 
harbors  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  E.  (3raighill, 
Cajytmn,  Corps  of  Enyhieer». 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  IL  S.  A. 


Ti. 
IMPROVEMENT  OF  HARBOR  AT  MOBILE,  ALABAMA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  1425,  and  1900,  page  2101. 

During  the  past  fiscal  year  available  funds  have  been  applied  to  the 
work  of  dredging  a  23-foot  channel  in  Mobile  River  and  Bay  and  to 
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the  work  of  removing  sunken  logs,  ti*ees,  and  other  dangerous  obstruc- 
tions from  tho  channel  of  Mobile  River  in  front  of  the  fit}'  of  Mobile. 

DnHlging  oixu-ations  have  been  carried  on  under  contract,  dated 
October  28  and  approved  November  18, 1902,with  the  National  Dredg- 
ing Companv,  of  Wilmington,  Del.  Work  under  this  contract  com- 
menced on  Kovember  25,  1902,  and  is  still  in  progress.  LTp  to  June 
1^0,  1903,  a  totjil  of  2,409,939  cubic  yards  of  matorial,  scow  measure- 
ment, had  been  removed  under  this  contract,  completing  a  channel 
with  a  least  width  of  100  feet,  a  leiust  depth  of  23  feet,  and  with  an 
aggregate  length  of  about  15  miles  in  Mobile  River  and  the  upper 
portion  of  Mobile  Bay. 

During  the  months  of  March  and  April,  1903,  the  snag  boat  Tom- 
';/f/J^^/^  was  engaged  in  the  work  of  removing  sunken  logs,  timbers,  and 
similar  obstructions  from  the  channel  of  Mobile  River,  between  the 
mouth  of  Chickasaw  Creek  and  the  head  of  Mobile  Bay.  These  oper- 
ations resulted  in  phu'ing  the  river  within  the  limits  of  the  project  in 
a  safe  condition  for  deep-draft  navigation. 

The  work  of  widening  and  deepening  the  channel  through  the  outer 
bar  near  Fort  Morgan,  for  which  provision  was  made  \i\  the  river 
and  harbor  act  of  June  13,  1902,  has  not  j'et  been  commenced  as  suit- 
able plant  for  this  work  could  not  be  obtained. 

Recent  examinations  show  that  the  dredged  channel  in  Mobile  Bay 
tends  to  shoal  up  rapidly,  and  that  the  cost  of  maintaining  this  chan- 
nel with  present  methods  will  probal)lv  be  greater  than  was  estimated 
in  the  report  upon  the  survey  on  whicli  the  existing  project  is  based. 
A  considerable  economy,  as  well  as  greater  efficiency  would  result 
from  removing  the  shoal  places  in  the  channel  as  fast  as  they  form 
instead  of  doing  the  w^ork  at  long  intervals,  as  has  been  necessary  in 
the  past  on  account  of  lack  of  money.  Funds  for  maintenance  should 
be  provided  so  as  to  make  this  possible.  The  great e^st  economy  would 
be  attained  by  a  dredge  owned  by  the  United  States,  to  be  used,  chiefly 
for  maintenance,  reseiTing  additional  work  of  enlargement  that  may 
be  authorized  to  be  done  by  present  methods. 

The  effective  maintenance  of  the  channel  through  the  outer  bar 
beyond  Fort  Morgan,  and  the  channels  through  Horn  Island  and  Ship 
Isfand  passes,  if  provision  is  made  in  the  future  for  the  latter  works, 
will  require  the  use  of  Government  plant.  It  is  therefore  recom- 
mended that  in  future  appropriations  for  Mobile  Harbor  provision  be 
made  for  the  construction  of  a  suitable  dred^ring  phmt  for  this  district.  ^ 
It  is  further  recommended  that  the  application  of  a  portion  of  future* 
appropriations  to  the  work  of  rectifying  the  alignment  of  the  channel 
from  the  mouth  of  Mobile  River  to  Light-House  Beacon  16,  chiefly 
by  widening  and  easing  the  bends  in  the  present  channel,  be  author- 
ized. The  channel  between  these  points  has  some  difficult  bends  that 
can  be  greatly  improved  ])y  a  modern  amount  of  dredging. 

It  is  proposed  during  the  coming  fiscal  year  to  apply  available 
funds  to  the  continuation  of  dredging  work  in  Mobile  Harbor  under 
the  existing  contract;  to  i>erform  necessary  work  of  removing  obstruc- 
tions from  Mobile  River  after  the  coming  winter  freshets,  and  to 
commence  dredging  work  on  the  outer  bar,  if  suitable  plant  can  be 
secured  for  this  work. 

The  report  of  Mr.  David  G.  Anderson,  assistant  engineer,  giving 
details  pertaining  to  this  work  of  improvement,  is  appended. 
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Money  statemeiit^ 

July  1,  1902,  balance  unexpended $300,354.61 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 200, 000. 00 

500, 354.  Gl 
June  30,  1903,  amount  expended  during  fiscal  year 168, 743. 36 

July  1,  1903,  balance  unexpended 331, 611. 25 

July  1,  1903,  outstanding  liabilities 67,906.29 

July  1,  1903,  balance  available 263,704.96 

July  1,  1903,  amount  covered  by  uncompleted  contracts 173, 475. 00 


'Amount  (estimated)  required  for  completion  of  existing  project « 641,250.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $641, 250. 00 

For  maintenance  of  improvement 125, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


766, 250. 00 


APPROPRIATIONS. 

By  act  of — 

May  20, 1826 $10,000.00 

March  2, 1829 20,000.00 

June  24, 1834 10,000.00 

March  3, 1835 17,997.60 

March  3, 1837 50,000.00 

July  7,1838 50,000.00 

August  3, 1852 50,000.00 


$207  997. 60 

March  3, 1857  (relief  claim) 20*,  833!  08 

July  11,1870 50,000.00 

March  3, 1871 50,000.00 

June  10, 1872 75,000.00 

March  3, 1873 100,000.00 

June  23, 1874 100,000.00 

March  3, 1875 26,000.00 


June  18, 1878  (survev) 10, 000. 00 

March3,1879 '. 100,000.00 

June  14, 1880 125,000.00 

March  3, 1881 100,000.00 

August  2, 1882 125,000.00 

July  5, 1884 200,000.00 

August  6, 1886 90,000.00 

August  11, 1888 250,000.00 

September  19, 1890 350,000.00 

JuJvl3,1892 212,500.00 

March  3, 1893 500,000.00 

August  18, 1894 390,000.00 

March  2, 1895 291,300.00 

March  16, 1896 160,000.00 


401, 000. 00 


750, 000. 00 


«  Balance  necessary  to  complete  appropriations  to  the  amount  of  $1,640,000, 
the  estimated  cost  of  Mooile  Harbor  project $540, 000 

Amount  diverted  from  appropriation  of  June  13,  1902,  to  be  applied  to 
snagging  work  and  outer-bar  dredging 60, 000 

Balance  necessary  to  complete  appropriations  to  the  amount  of  $01,250,  the 
estimated  cost  of  the  outer-bar  dreoging .....-—-—-..      41,250 

641,250 
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By  act  of — 

June  3, 1896  (maintenance) 160,000.00 

June  4, 1897  ( maintonanco) 25, 000. 00 

July  1,1898  (maintenance) 30,000.00 

$2, 268, 800. 00 

March  3, 1899 100,000.00 

June  6, 1900 500,000.00 

June  13, 1902 300,000.00 

March  3, 1903 200,000.00 

1,100,000.00 

Total 4,748,630.68 


CONTRACT    IN'    FORCE. 


With  the  National  Dredeing  Company,  dated  October  28,  1902;  approved  by  the 
Chief  of  Engineers  Novenioer  18,  liK)2,  for  drtnldnjij  in  Mobile  River  and  Bay,  Ala- 
bama, at  the  rate  of  8.3  ct*nts  per  cubic  van!  lor  material  removeii,  measured  in 
Bcowp;  work  conunenct»d  November  25,  liK)2;  continuing  contract,  to  l)e  completed 
by  April  30,  1904. 


COMMERCIAL  HTATIflTIW. 

[StatistiCR  fumiflhc<l  by  the  UnitiHl  States  custom-house,  Mobilo,  Aln..  Rhowinff  the  bcurinenof  the 

l>ort  of  Mobile  for  the  nUendur  year  ending  December  31.  1902.] 

Exports $11,989,917 

Imports  (valuation  at  point  of  shipment ) 4, 584, 548 

Total 16,574,465 


Trade. 


Foreign . . 
Coast  wIbc 


Total. 


Vessels. 

EnU^red  iy(M. 

Cleared  1902. 

N  umber.  1   Tons." 

1 

Number. 

668 
98 

Tons,  a 

1 

rt>3  '    479,633 
78  1    109.8(19 

496.606 
98,541 

741       fW9,ft02 

761 

695,187 

ft  Reglsteretl  net  tonnajf*^ 
Foreign  coinnierre. 

The  following  statement  concerning  the  foreign  comniorce  of  the  port  of  Mobile 
for  the  calendar  year  ending  December  31,  1902,  has  l)een  compiltKl  from  the  records 
of  the  United  States  custom-house  and  from  the  rei)orts  of  shipi>ers,  consignees,  and 
carriers: 


Articles. 


EXPORTS. 


Live  stock 7, 460 

BreadHtufTR !  36, 694 

Coal  and  coke i  14, 199 

Cotton 20,440 

Hog  products 9,046 

Timber 416,022 

Lumber !  126, 737 

Manufactures 12, 410 

Miscellaneous •  8, 871 


Total I    (>r)l,868 


1588,214 

1,852.234 

68.190 

8,600.287 

1,780.413 

2.092,149 

1.409.906 

838,765 

214,760 


11,960,917 
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Articles. 


IMPORTS. 

Bananas 

Cocoanuts,  etc 

Sisal  grass 

Hard  wood 

Sulphur  ore 

Manganese  ore 

Miscellaneous 

Total 


Tons. 


Value. 


62,866 

$1,065,181 

8,444 

128,829 

19,831 

3,822,318 

1,568 

122,183 

22,486 

103.059 

24,158 

228,946 

12,202 

260,274 

146,055 

6,730,685 

The  following  lines  of  steamships  operate  between  Mobile,  Ala.,  and  foreign  ports: 

United  Fruit  CJompany,  Central  American  ports. 

Orr-Laubenheimer  Steamship  Company,  Central  American  porta. 

Camors-McConnell  Steamship  Company,  Central  American  ports. 

John  B.  Cefala  &  Co.,  Central  American  ports. 

Central  American  Steamship  Company,  Central  American  ports. 

Southern  Steamship  Company,  Central  American  ports. 

Bluefields  Steamship  Company,  Central  American  ports. 

Munson  Line,  Cuban  ports. 

Atlantic  and  Mexican  Gulf  Steamship  Company,  Mexican  ports. 

Benemelis  Line,  Mexican  ports. 

Elder-Dempster  Company,  United  Kingdom  and  Continent. 

International  Steamship  Company,  all  ports. 

Coagttme  and  domestic  commerce. 

The  following  statement  concerning  the  coastwise  and  domestic  commerce  of  the 
port  of  Mobile  for  the  calendar  year  ending  December  31,  1902,  has  been  compiled 
irom  the  records  of  shippers,  consignees,  and  carriers: 


Articles. 


Tons. 


ARRIVING. 


Cotton 


14,284 

413,667 

and  oysters 28, 380 

Cord  wood 77,310 

Naval  stores 12, 960 

Staves,  etc 13,063 

Cross-ties 4,655 

Miacellaneous 30, 500 


Total I    594,819 


DEPARTING. 


Coal  (bunker) 
Cotton 


180,000 

6,843 

10,000 

20,136 

Cross-ties 4,098 

Miscellaneous ,    132,400 


Phosphate 
Lumber . . . 


Total ,    3.'S3.477 


Value. 


12,660.682 
1,184,904 
675,000 
90,210 
493,961 
120,962 
183,005 
805,000 


5,703,724 


530,000 

1,265,012 

150,000 

202,968 

16,170 

8,977,050 


6,141,200 
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Comparative  ttUilement  of  the  number  and  draft  of  retweh  jtomng  up  and  down  the  dredged 
chuitneifor  the  calendar  yrarn  ending  Deremffer  .ij^  1901  and  1902. 

[ConipiliMl  IroiTi  tlu'  InmiIc!*  of  the  hiirlM>r  mAster  At  Mobile.  Ala.] 


1901. 

a'»2 

l.V. 
14  ' 

2 

Steain> 

1902. 

ST.l 
109  , 

48 

26  ' 
10  1 

K 

9 

•>  . 

«■   i 

Ti 

illl|W. 

Down. 
1901.       1902. 

Square-rigged  veMels. 

Draft. 

Tp.                   Down. 

1901.        1902.        1901. 

63            46              2 
30            20              2 
■25             13              G 
15              4             13 

1902. 

LesH  than  13  fcH't 

189           222 
71             71 
89  '          98 
fi7  '          30 
36  1          22 
27            21 
21             29 
2H            22 
31             25 
11-            18 
12  '           8 

6 

18  to  14  feet 

3 

14  to  Ifi  fCM't 

4 

16  to  16  feet 

4 

16  to  17  fwt 

4              1               H  '              2 

17  to  18  fei't 

1              9  1             8 

18  to  19  feet 

6 
'2  ' 

I    . 

1 

1 

1    19  .            10 

19  to  20  feta 

2              8  ■            10 

20  to  21  feet 

1            18              IS 

21  to  22  feet 

'         81 

14 

22  to  23  feet 

1 22 

11 

I 

1 "" 

Total 

572          .'»66          fi72          :m 
S<'h<  K)ii<>rH  and  8ea-K<>lnK  iMixes. 

138            88           188              88 

'                               1 

Total. 

Draft. 

1901. 

l.V) 
■  » 

4    . 

1 

•                1 
1*.VJ. 

142 
■1 

2 

i"i 

1 

1 . 

D<iwn. 
1901.    i    1902. 

_                       .      _ 

97             84 
19           i:> 

1  .          24 

2  8 
5              « 

2r,  1 

4  1            1 

11  >            1 

2              2 

1              1 

Up.           1        Down. 

m)l.    '    1902.    '    1901. 

1902. 

Lew  than  13  feet 

570          639  '        288 

S12 

13tol4f(>et 

iss          131            92              m 

14  t^>  \h  ft-ot 

Ifi  to  16  f4»et 

70  .         63  '         96 

•27           30  ■         72 

7            12  .          49 

1         10            61 

9  '           9            44 
3              5            47 
2              1            61 
1              2            43 
1  -         84 

126 

42 

16  to  17  feet 

17  to  18  feet 

82 
84 

18tol9fei>t 

•J 

i" 
1  . 

40 

19  to  20  feet 

88 
48 

20  to  21  fi»et 

21  to  22  feet 

88 

22  to  23  feet 

19 

Total 

167  1 

1 

i«. 

167           149 

1 

877  .        803          877 

1 

806 

KEI*OUT   OK   MR.    D.WII)   <;.    AN'DERHON.    .KS-^ISTAVT    KN«JI.NEKR. 

Mobile,  Al.\.,  June  SO ^  190S, 
Captain:  I  have  the  honor  to  Hiihinit  the  following  n'i>ort  of  operations  accom- 
plialied  ihirinp  the  im^l  year  endinjr  June  1^0,  nK)3,  in  connection  with  the  improve- 
ment of  Mobile  lIarl>or,  Alabama. 


By  the  provi^onn  of  the  act  of  June  13,  HH)2,  thetH'  ai>propriation»  were  to  l)e  applied 
to  the  following  oiKjrations: 

i\)  The  formation  of  a  2:^foot  channel  in  Mobile  River  and  Bav. 

(2)  The  removal  of  sunken  lops  ami  similar  obstnictionn  trom  the  channel  of 
Mobile  HarlK^r. 

(3)  The  wi<lening  and  deepening  of  the  channel  through  the  outer  })ar  near  Fort 
Morgan. 


21, 

ening  xne  exisung  cnannei  in  MoDUe  Kiver  an«l  Bav  to  its  projec^ted  dimennions  (-,, 
feet  deep  at  low  water  over  a  width  of  100  feet,  with  appropriate  side  Hlojies);  the 
application  of  $10,000,  or  so  much  thereof  aH  might  Ik*  necesHarv,  to  the  work  of 
removing  mmken  logs  and  other  obstructions  from  Mobile  Harbor,'  and  the  applica- 
tion of  160,000,  or  HO  nmch  thereof  a.*<  might  Iw  necessarv,  to  the  work  of  dredging 
the  channel  through  the  outer  liar  near  Fort  Morgan  to*  a  depth  not  exceeding  30 
|Bet  and  to  as  great  a  width  at)  postjible  not  exceeding  300  feet. 
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THE  FOKMATION  OP  A  23-FOOT  CHANNEL   IN   MOBILE  RIVER  AND  BAY. 

(a)  Survey  uH)rk. — At  the  close  of  the  fiscal  year  of  1902,  a  triangulation  survey  of 
Mobile  Harbor  was  in  progress  to  establish  permanent  stations  for  the  future  control 
of  soundinjj  and  dreilging  work,  and  to  develop  the  existing  condition  of  the  ship 
channel.  This  survey  was  completed  in  September,  1902,  and  in  addition  to  triangu- 
lation work  extending  from  Fort  Morgan  to  Choctaw  Point,  a  distance  of  about  30 
miles,  it  included  a  stadia  traverse  on  the  Mobile  River  from  Choctaw  Point  to 
Chickasaw  Creek,  the  upper  limit  of  the  Mobile  Harbor  project,  a  farther  distance  of 
5  miles,  together  with  the  complete  hydrography  of  the  ship  channel  and  its  vicinity. 

(6)  I^dal  observations.— The  low-water  pmne  in  use  at  present  on  Mobile  Harbor  is 
bailed  on  the  results  of  about  40  low- water  readings  observed  at  Mobile,  Ala.,  by  the 
United  States  Coast  and  Geodetic  Survey  in  1860.  From  a  recent  comparison  of  this 
plane  and  the  plane  of  low  water  in  the  Gulf  of  Mexico  at  Biloxi,  Miss.,  based  on 
observations  or  the  Mississippi  River  Commission,  it  appears  that  the  former  datum 
is  0.281  of  a  foot  l)elow  the  latter,  and  the  low- water  plane  now  in  use  is  therefore 
probably  in  error  to  at  least  this  amount. 

For  the  purj^se  of  securing  data  upon  which  to  base  the  correction  of  the  low- 
water  plane,  an  automatic  tide  gauge  was  installed  on  the  wharf  of  the  Battery  Glad- 
den light-house  on  January  2,  1903.  This  gauge  has  furnished  practically  a  con- 
tinuous record  sinc^  that  tinie,  and  from  the  data  thus  obtained  up  to  June  30,  1903, 

the  following  approximate  results  have  been  deduced: 

Feet 

Average  of  168  high  waters  above  present  datum 2,05 

Average  of  169  low  waters  above  present  datum 68 

Average  range  of  tide 1. 47 

These  results  also  seem  to  show  that  the  adopted  plane  of  low  water  is  too  low, 
although  reliable  data  for  its  correction  can  not  1x3  obtained  in  less  than  one  year, 
owing  to  the  fact  that  the  low  waters  of  winter  are  much  lower  than  those  oi  the 
summer  season. 

(o)  Dredging. — A  contract  with  the  National  Dredging  Company  to  dredge  the 
channel  to  23  feet  was  approved  by  the  Chief  of  Engineers  November  18,  1902, 
the  price  being  8.3  cents  per  cubic  yard,  measured  in  scows. 

Work  under  this  contract  was  commenced  on  Noveml)er  25,  1902,  and  is  still  in 
progress.  Detailed  information  in  regard  to  the  results  accomplished  are  shown 
m  the  following  table: 


Name  of  dredge. 


Grapple  No.  6 . . . 
Hydraulic  No.  5 . 
Grapple  MaRCOt 


Total 


Commenced 
work- 


No  V.  25.1902 
Dec.  16,1902 
June  l(i.  1903 


Dredged 

to 

Jun«  30, 

1903. 

Average 
yardage 

per 
working 

day. 

Advance 

to 

June  30, 

1903. 

Cubic  yd9. 

1,437,188 

877,646 

95,105 

8,«X29 
6,418 
7,316 

Fed. 
-39.093 
38.853 
2,357 

2,409,939 

80,303 

Advance 

per 
working 

day. 


Feet. 


218 
239 
181 


The  following  sections  of  the  channel  have  l>een  dredged  to  a  least  depth  of  23 

feet,  and  to  a  least  width  of  about  100  feet: 

Feet. 

Above  One-mile  Creek  to  Elmira  street.  Mobile 14, 006 

Delaware  street.  Mobile,  to  beacon  20 5, 210 

Beacon  20  to  3,300  feet  south  of  beacon  16 19, 637 

Beacon  14  to  2,357  feet  south  of  beacon  12  A 10,621 

Beacon  1 2  to  350  feet  north  of  beacon  MBA 30, 194 

Beacon  6  to  635  feet  south  of  beacon  6 635 

Total 80,303 

The  comparatively  small  output  of  the  hydraulic  dredge  is  due  to  the  light  bank 
in  which  tnis  machine  has  been  working  for  the  greater  part,  of  the  time.  The 
amount  of  time  which  has  been  lost  by  all  these  machines  is  practically  one-third  of 
the  total  available  working  time. 

During  the  coming  fiscal  year  it  is  proposed  to  apply  available  funds  to  payments 
for  work  under  the  existing  contract  with  the  National  Dredging  Companv  and  ♦'^ 
the  necessary  work  of  inspection  and  surveys. 
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REMOVING  OBSTRUCTIONS   FROM   MOBILE  HARBOR. 

The  snag  boat  Tombigbee  was  placed  in  commission  on  the  work  of  removing 
sunken  logs  and  similar  obstructions  from  Mobile  River  on  March  9,  1903,  and  con- 
tinued operations  until  the  end  of  April.  During  this  time  the  snag  boat  worked 
over  the  entire  river  from  the  mouth  of  Chickasaw  Creek  to  the  head  of  the  bay  and 
placed  the  ship  channel  within  these  limits  in  a  safe  condition  for  navigatioii. 

A  portion  of  available  funds  has  also  been  applied  to  the  repair  of  the  plant  which 
has  been  or  will  be  used  on  this  work. 

It  is  proposed  to  appl^r  available  funds  during  the  coming  year  to  the  continaa- 
tion  of  the  work  of  repairing  plant  and  to  the  further  prosecution  of  the  operations 
of  removing  obstructions  which  may  be  brought  into  the  ship  channel  during  the 
coming  season  of  high  water. 

DREDGING   ON  Ol^TER  BAR. 

A  survey  of  the  outer  bar  of  Mobile  Harbor  beyond  Fort  Moi^gan  was  completed 
in  August  and  September,  1902,  and  the  proposecf  work  of  dredging  at  this  locality 
was  advertised  under  date  of  October  13^  11K)2,  but  no  oroposals  were  received  in 
response  to  this  advertisement.  As  no  suitable  private  plant  was  avsdlable  for  this 
work,  and  as  subsequent  efforts  to  secure  Government  plant  for  its  execution  proved 
unsuccessful,  no  operations  of  dredging  at  this  locality  nave  yet  been  undertaken. 

It  is  proposed  during  the  coming  fiscal  year  to  undertake  the  work  of  dredging  on 
the  outer  bar  if  a  suitaole  plant  for  this  work  can  be  obtained. 

Recent  surveys  show  that  the  annual  cost  of  maintaining  the  Mobile  Harbor  chan- 
nel will  probably  be  between  $100,000  and  $125,000  instead  of  $60,000  as  originally 
estimaten,  if  the  present  methods  of  work  are  followe<l. 

Respectfully  suomitted. 

David  G.  Anderson, 

Assistant  Engineer. 

Capt.  W.  E.  Craighill, 

Corps  of  Engineers. 


T2. 

IMPROVEMENT    OF    BLACK    WARRIOR,    WARRIOR,   AND    TOMBIGBEE 

RIVERS,  ALABAMA  AND  MISSISSIPPI. 

PROJECT  FOR  BLACK  WARRIOR,  WARRIOR  AND  TOMBIGBEE  RIVERS, 

ALABAMA. 

To  afford  a  channel  for  6-foot  navi^tion  from  the  junction  of 
the  Mulberry  and  Locust  forks  of  the  Black  Warrior  River  to  the 
mouth  of  the  Tombigbee  River,  a  distance  of  362  miles,  by  the  con- 
struction of  locks  and  dams  and  other  necessary  work.  Locks  are  to 
be  52  feet  wide  and  322  feet  between  ^tes,  givins  an  available  len^h 
of  285  feet;  minimum  depth  of  water  on  miter  sills,  6i  feet,  and  7  leet 
in  lock  chambers  and  approaches. 

(a)   BLACK   WARRIOR   RIVER. 

[Above  Tuscaloosa,  Ala.] 

The  following  work  was  done  by  the  contractors  during  the  year: 

Quoins cubic  yard. .  1 

Coping cubic  ywds. .        39 

Pointed  face  masonry do 192 

Rock  face  masonry do 36 

Rubble  masonry do 2, 803 

Dry  rubble  masonry do 64 

Excavation do 2,834 

Rock  excavation do 438 

Embankment do 544 

Stone  filling do 440 

Riprap,  hand  placed do 478 

Framed  timber feet  B.  M. .  8, 814 

GrubbijDig  and  clearing per  c^ent..       30 
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PRESENT  CONDITION  OF  WORK. 

Three  locks  completed,  one  lock  80  per  cent  finished,  and  7  locks 
not  begun. 

GATES. 

Gates  and  valves  for  Lock  4  were  built  with  hired  labor  at  the 
Tuscaloosa  shops  and  are  stored  ready  for  erection  whenever  the  con- 
tract work  is  sufficiently  advanced. 

With  available  funds  it  is  proposed  to  complete  work  on  Lock  and 
Dam  No,  4,  and  with  futnre  appropriations  to  carry  the  work  of  lock 
and  dam  construction  on  up  the  river. 

NAVIGATION   AND  COMHEBOE. 

The  bulk  of  the  traffic  on  this  part  of  the  river  passes  through 
Locks  1,  2,  and  3,  and  is  given  in  detail  in  the  report  on  operating 
and  care  of  locks  and  dams.  Black  Warrior  and  Warrior  rivers^  Ala- 
bama. In  addition  to  this  there  is  a  small  traffic  in  coal  and  timber 
on  the  pool  above  Lock  3,  statistics  of  which  are  not  available. 

(ft)    WARRIOR   RIVER. 

[Below  TUBCaluon.  Ata.l 

WORK  OF  THE  PAST  TEAR. 

Locks  1,  2,  and  3,  ou  the  lower  portion  of  the  stream,  were  begun 
under  contract  early  in  Mav,  1903.  On  June  30,  1903,  the  following 
work  had  been  accomplished  on  these  locks: 


ixx^k,.      L„.i. 

Locks. 

>                 • 

SS3 

^Skss^;=:;-e 

;=e;-;"?^'S;; 

617                702 

Contract  work  on  Lock  4  was  continued,  with  about  five  months 
intermission,  owing  to  floods  during  the  winter  and  spring.  On  June 
30,  1903,  contract  work  on  this  lock  was  about  95  per  cent  completed. 
Contract  work  on  Locks  5  and  6  was  completed,  and  the  locks  turned 
over  to  the  United  States  in  December,  1902.  The  following  work 
was  done  by  the  contractors  on  these  locks  during  the  year: 


u«-k  i. 

Lock  6. 

Loclifi, 

Oonomu 

■.-■.■.■■.■■"■■"•So*- 

IS 

1,965 

■ti 

gS-dVi'iT* 

I.Sffi 
us! 828 

■■g 

""'S.«- 

■i 

;.;"":f:i. 

HMItpllM 

\          ^ 
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PRESENT  CX)Nl>mON   OF  WORK. 

One  lock  completed  and  in  op<»nition,  one  lo(*k  J*5  per  cent  com- 
pleted, one  loi'k  completed  except  flight  work  on  gates,  and  three 
locks  just  l)egun. 

OATE8. 

Gates  and  valves  for  Lcx'ks  4,  5,  and  (5  were  built  with  hired  Ia1x>r 
at  the  Tuscaloosa  shops  and  are  i>ein^  erected  with  hired  labor.  Erec- 
tion of  the  gates  and  valves  at  Lock  <>  was  finished  in  October,  1902, 
and  the  lock  has  since  l>een  opemted  regularly.  Erection  of  gates 
and  valves  at  I^ck  5  was  nearlv  completed  in  l)eceml)er,  1902,  when 
interrupted  by  high  water,  anu  has  not  since  been  resumed.  .  Gates 
and  valves  have  l>eon  delivered  at  I^ock  4,  and  are  to  bo  erected  when 
the  contract  work  is  sufficiently  advanced. 

With  available  funds  and  additional  appropriations  it  l^  proposed 
to  build  IxK'ks  and  Dams  Nos.  1,  2,  and  8,  and  to  complete  work  on 
Lock  No.  4. 

Snagging  operations  on  the  Warrior  Rivt»r  were  commenced  on  Maj' 
27,  1903,  alK)ut  4  miles  Inflow  Lock  No.  4.  During  the  balance  of  May 
and  the  month  of  June  a  distance  of  alnrnt  14i  miles  of  the  river  below 
Lock  No.  4  was  worked  over  by  the  snag  boat  rhinojHfUa  and  placed  in 
a  safe  condition  for  navigation. 

NAVIGATION   AND  COMMERCE. 

A  portion  of  the  tmffic  on  this  stream  passed  Locks  5  and  t>,  and 
is  given  in  detail  in  the  repoits  on  op<'ratmg  and  care  of  locks  and 
dams.  Black  Warrior  and  Warrior  rivers,  Alabama.  In  addition  to 
this,  there  was  some  navigation  and  considenible  rafting  on  that  |X)r- 
tion  of  the  river  below  L^k  6,  statistics  of  which  are  not  available. 

{()  TOMBIOBEE   RIVER. 
WORK   OF  THE   PAST  YEAR. 

Operations  were  largely  confined  to  a  survey  to  detennine  the  cost 
of  completing  Lock  1,  tKe  location  and  cost  of  constructing  Locks  2 
and  3,  and  the  amount  and  cost  of  necessary  dredging. 

PRESENT   CONDITION   OF   WORK. 

One  lock  is  a]x)ut  two-thirds  completed,  and  two  locks  and  the  work 
of  dredging  have  not  j^et  been  commenced.  The  sur\'ey  has  been  almost 
completed.  With  available  funds  it  is  proposed  to  complete  the  sur- 
vey hereinbefore  mentioned. 

For  commercial  statistics  for  the  calendar  year  ending  December  31, 
1902,  see  report  on  improvement  of  Tombigbee  River,  mouth  to 
Demopolis,  page  1249. 

GENERAL. 

In  order  to  open  navigation  from  tide  wat^r  to  the  Warrior  coal 
fields,  and  to  make  available  the  work  already  done  in  the  rivers,  pro- 
vision should  be  made  for  the  immediate  completion  of  Lock  and  Dam 
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No.  1,  Tombigbee  River  (at  McGrews  shoals),  and  for  putting  under 
contract  the  remaining  two  lock.s  and  dams  on  this  river.  This,  with 
the  works  already  completed  or  in  progress,  will  provide  continuous 
slack- water  navigation  from  Mobile  to  a  point  about  13  miles  above 
Tuscaloosa.  In  addition,  two  more  locks  and  dams  above  Tuscaloosa 
should  be  provided  for  in  order  to  extend  navigation  25  miles  into  the 
coal  fields.  For  reasons  of  economy,  contracts  should  be  authorized 
for  the  completion  of  the  locks  and  dams  named  above. 

Money  statement. 

July  1,  1902,  balance  unexpended $740,483.51 

Amount  appropriated  by  sundry  civil  atrt  approved  March  3,  1903 200, 000. 00 

940, 483. 61 
June  30,  1903,  amoiuit  exjjended  during  fiscal  year 307, 638. 58 

July  1,  1903,  balance  unexpended 632,844.93 

July  1,  1903,  outstanding  habiUties 34,637.00 

July  1,  1903,  balance  available 598,207.93 


July  1 ,  1903,  amount  covere<l  by  uncompleted  contracts 749, 033. 00 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

aed  in  fiscal  year  endii 
1905,  in  addition  to  the  balanceunexpended  July  1,  1903: 


Amount  that  can  be  profitably  expenoed  in  fiscal  year  ending  June  30, 


For  works  of  improvement $800,000.00 

For  maintenance  of  improvement 10, 000. 00 

810, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

For  Black  AVarrior  River: 

By  act  of — 

July  5, 1884 $50,000.00 

August  1,  1886 56,250.00 

Augustll,  1888 100,000.00 

September  19,  1890 150,000.00 

July  13,  1892 200,000.00 

August  18, 1894 37, 500. 00 

June  3,  1896 10,000.00 

March  3,  1899 50,000.00 

June  6,  1900 86,824.00 

March  3,  1901 53,676.00 

Amount  transferred  from  Warrior  River  appropri- 
ation by  act  of  June  13, 1902  14,000.00 

For  Warrior  and  Tombigbee  rivers: 
By  act  of — 

March  3,  1875 25,000.00 

August  14,  1876 15,000.00 

June  18,  1878 28,000.00 

March  3,  1879 20,000.00 

For  Warrior  River: 
By  act  of — 

June  14,  1880 20,000.00 

March  3,  1881 10,622.00 

August  2,  1882 10,000.00 

July  5,  1884 12,000.00 

Augusts,  1886 1%,1^.Q^ 


$808, 250. 00 


88,000.00 
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For  Warrior  River — Continued 
By  act  of — 

August  11,  1888 $18,000.00 

September  19,  1890 45,000.00 

July  13,  1892 75,000.00 

August  18,  1894 40,000.00 

June  3,  1896 70,000.00 

March3,  1899 220,000.00 

June6,  1900 200,000.00 

March  3,  1901 240,000.00 

June  6,  1900  (einenjencv  act,  allotted) 3, 091. 24 

June  13,  1902 * 374,000.00 

March  3,  1903 200,000.00 

1,557,003.24 
Less  amount  transferretl  to  Black  Warrior  River  im- 
provement by  act  of  June  13,  1902 14, 000. 00 

$1,543,003.24 

For  Tombigbee  River: 
By  act  of — 

July  13,1892 «50, 000.00 

August  18,  1894 050,000.00 

June  3,  1896 o  50, 000. 00 

March  3,  1899 50,000.00 

200,000.00 

Total 2,^,313.24 


CONTRACTS   IN   FORCB. 


With  Willard  &  Comwell,  dated  September  28.  1899,  approved  by  the  Chief  of 
Engineers  November  2,  1899,  for  the  construction  of  Lock  aufl  I>am  No.  4,  Black  War- 
rior River,  Alabama,  for  $163,348.  Work  commenced  November  20, 1899;  continuing 
contract;  was  to  be  completed  by  December  31,  ltK)2,  the  time  having  been  extended 
for  one  year^  but  time  of  completion  has  since  Ix^en  extended  for  such  period  as  is 
deemed  advisable  by  the  district  engineer  otlicer. 

With  Christie,  Lowe  &  Hey  worth,  dated  Februarv  19, 1900,  approved  by  the  Chief 
of  Engineers  March  10, 1900,  for  the  conntruction  of  lx)cks  and  DamsNos.  4,  5,  and  6, 
Wamor  River,  Alabama,  for  $149,454.40,  $132,135.40,  and  $135,640.40,  respectively. 
Work  commenced  April  5,  1900;  continuing  contract;  to  be  completed  by  December 
31,  1903,  time  of  completion  having  been  extende<l  two  years. 


bama,  and  for  the  increase  in  price  of  excavation  at  l^)ck  No.  5. 

With  M.  T.  Lewman  &  Co.,  dated  April  1,  1903,  approvetl  by  the  Chief  of  £n^- 
neers  April  22,  1903,  for  the  construction  of  ix>ckHan(l  Dams  Nos.  1,  2,  and  3,  Wamor 
and  Tombigbee  rivers,  Alabama,  for  $266,414,  $215,(>41,  and  $2:«,436,  respectively. 
Work  commenced  early  in  May,  1903;  continuing  contract;  to  be  completed  by  Octo- 
ber 1,  1905. 


{d)  TOMBIGBEE  RIVER,  MOUTH  TO    DEMOPOLI8. 

The  river  and  harbor  act  of  1902  modified  the  project  for  this  sec- 
tion of  the  Tombigbee  River  so  as  to  make  the  work  of  lock  and  dam 
construction  a  part  of  the  project  for  the  improvement  of  the  Black 
Warrior,  Warrior,  and  Tombigbee  rivers,  Alabama.    The  existing  proj- 

« Portions  of  Tombigbee  River  appropriations  applied  to  work  of  lock  and  dam 
construction. 
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ect  for  the  sectiort  of  the  Tombigbee  River  between  the  mouth  and 
Demopolis  therefore  includes  only  the  work  of  maintaining  the  chan- 
nel improved  under  eiirlier  appropriations. 

Available  funds  have  been  applied  during  the  past  fiscal  year  to  the 
repair  of  plant  and  to  snagging  work.  Between  August  27, 1902,  and 
June  30,  1903,  a  distance  of  107  miles  of  river  was  worked  over  by 
the  sna^  boats  Deniopolu  and  Tomhighee  and  placed  in  a  safe  condition 
for  navigation. 

It  is  proposed  to  continue  snagging  operations  in  this  section  of  the 
river  during  the  coming  fiscal  year. 

Money  statement. 

July  1,  1902,  balance  unexpended $16,000.00 

June  30,  1903,  amount  expended  during  fiscal  year 11, 443. 27 

July  1,  1903,  balance  unexpended 4, 55<).  73 

July  1,  1903,  outstanding  liabilities 787.00 

July  1,  1903,  balance  available 3,769.73 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1903 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

September  19,  1890 $55,000.00 

July  13,  1892 «75,000.00 

August  18,  1894 a25,000.00 

June  3,  1896 ^25,000.00 

June  13,  1902  (allotment) 16,000.00 

Allotted  from  emergency  act  of  June  6,  1900 3, 980. 81 

Total 199,980.81 


COMMKRCIAL   STATIHTICS    FOR  THE   CALENDAR   YEAR   ENI)IN<i    DECEMBER   31,   1902. 


Articles. 


Cotton 

BreadBtiiffs 

1x^^:8,  timber,  hardwood,  cord  wood 

Phosphate 

General  merchandise 

Steel 

Machinery 

Gravel  and  8tone 

Total 


1902. 


Tons. 

Value. 

6,590 

SI,  222, 810 

10,800 

279,200 

1(K),000 

800.000 

ft.  000 

75.000 

40.160 

1,250,000 

234 

6,804 

50 

5,000 

4,150 

5,300 

232,981 

3,614,114 

{e)   DEMOPOLIS  TO   COLUMliUS. 

During  the  past  year,  between  October  1,  1902,  aiul  June  30,  19()8, 
the  snag  boat  viemia  has  been  engaged  in  the  work  of  maintaining  the 

«  Portions  of  Tombigbee  River  appropriations  applied  U)  snagging  work. 
ENG  1903 79 
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river  channel  between  DenioiX)lis  and  Columbus  whenever  the  stage  of 
water  permitted.  During  this  interval  a  distance  of  80^  miles  of  this 
stream  was  worked  over  and  restored  to  its  improved  condition.  The 
balance  of  funds  will  be  applied  during  the  coming  j'ear  to  the  further 
prosecution  of  snagging  w^ork  within  these  limits.  A  portion  of  this 
section  of  the  river  is  still  very  much  obstructed  bj'  snags  and  fallen 
trees. 

Jfnfhf/  Htateiitent, 

July  1,  1902,  ])alaiu»e  unexi)enaed $12,543.11 

June  30,  1903,  amount  oxi>ende<l  during  fiwal  year 6, 086.  77 

July  1,  190:^,  Imlance  unexin^ndwl 6,456.34 

July  1,  1903,  outetandin^  liabilities 564.00 

July  1,  1903,  l>alanc^  available 5,892.34 


Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1903 20,000.00 

Submitted  in  compliance  with  rei|uirement8  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONH. 

By  act  of — 

September  19,  1890 $15,000 

July  13,  1892 85,000 

August  18,  1894 50,000 

June3,  1896 50,000 

March  3,  1899 10,000 

Total 160,000 


COMMERCIAL   BTATIKTK'8   FOR  THE   CALENDAR   YEAR  ENDING    DECEMBER  31,  1902. 


ArtlrleM. 


Cotton 

Bread8tu£F8 

Cotton  seed 

General  merchandlBe 
Provisions 


2,275 
2,700 
1,600 
7,640 
8,000 
Logs  and  timber !     40,000 


1902. 


Tons. 


Total '     67,015 


Value. 


1876,210 
69,806 
90,000 

171,000 
76,000 

240,000 


1,022,015 


(/)    COLUMBUS   TO   WALKERS   BRIDGE. 

The  river  and  harbor  act  of  June  13, 1902,  consolidated  the  improve- 
ment of  the  two  upper  sections  of  the  Tombigbee  River,  one  between 
Columbus  and  Fulton  and  the  other  between  Fulton  and  Walkers 
Bridge,  for  which  separate  appropriations  had  previously  been  made. 

An  allotment  not  to  exceed  $4,000  for  the  improvement  of  the  river 
between  Columbus  and  Walkers  Bridge  was  provided  in  the  appropri- 
ation for  improving  Tombigbee  River,  mouth  to  Demopolis,  and  the 
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approved  project  for  the  expenditure  of  available  funds  contemplates 
toe  expenaiture  of  this  amount  on  the  work  of  improvement. 

During  the  past  fiscal  year  funds  have  been  applied  to  the  purchase 
of  plant  and  to  the  prosecution  of  snagging  worK.  As  a  result  of  the 
latter  a  stretch  of  16  miles  of  river  above  Aberdeen,  Miss.,  was 
thoroughly  cleared  of  snags,  logs,  overhanging  trees,  and  other 
obstructions. 

It  is  proposed  to  continue  snagging  operations  in  this  section  of  the 
Tombigbee  River  during  the  coming  fiscal  year  as  far  as  available  funds 
will  permit. 

The  report  of  Mr.  David  G.  Anderson,  assistant  engineer,  on  the 
improvement  of  Tombigbee  River,  Alabama,  and  Mississippi,  is 
appended. 

Money  statement, 

July  1,  1902,  balance  unexpended $4,000.00 

July  30,  1903,  amount  expended  during  fiscal  year 966. 79 

July  1,  1903,  balance  unexpended 3,033.21 

July  1,  1903,  outstanding  liabilities 410.00 

July  1,  1903,  balance  available 2,623.21 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  adaition  to  the  balance 
unexpended  July  1,  1903 10,000.00 

Submitted  in  compliance  with  requirements  of  simdrv  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

For  Tombigbee  River,  Fulton  to  Columbus: 
By  act  of — 

July  13,  1892 $6,000 

August  18,  1894 4,000 

June  3,  1896 8,000 

March  3,  1899 5,000 

$23, 000 

For  Tombigbee  River,  Walkers  Bridge  to  Fulton: 

By  act  of — 

August  11,  1888 4,000 

September  19, 1890 4,000 

July  13,  1892  (maintenance) 3,000 

August  18,  1894  (maintenance) 1,000 

June3,  1896  (maintenance) 1,000 

March  3,  1899  (maintenance) 1,000 

14,000 

For  Tombigbee  River,  Columbus  to  Walkers  Bridge: 

By  act  of  June  13, 1902  (allotment) 4,000 

Total 41,000 


COMMERCIAL  STATISTICS   FOR  THE  CALENDAR   YEAR   ENDING     DECEMBER   31,    1902. 


1902. 

Artlclefl. 

Tons. 

Value. 

L0K8  and  timber 

'225,000 

&4^.Q»^ 

\                 \ 
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KEPDKT  OF   MR.  DAVID  (}.  AXDERHON,  AH8IHTANT   KNOINRRK. 

Mobile,  Ala.,  Juiie  SO,  J  90S, 

Captain:  I  have  the  honor  to  mibmit  the  followinjr  report  upon  o^>eratiom(  accoin- 
pliHhe<l  durinj?  the  fiscal  ^'ear  ending  June  30,  1903,  in  connet^tion  with  the  improve- 
ment of  the  Toni1)i^bt*e  River,  Alalmma  and  Mistjiwippi.  This  improvement  is  divided 
into  three  pections,  an  follows: 

Tonihi>?bee  River,  mouth  to  Demopoli«,  Ala. 

Tombi>?bee  River,  Demopoliu  to  Coluinbufl,  Ala.  an<l  Miw. 

Tombigl)ee  River,  Columbua  to  Walkerw  Bridjje,  MisfiiBfiippi. 

MtH'TlI    TJ)    1>KMOI*OLIH. 

I 

The  river  and  harbor  act  of  June  13,  1902,  appropriatetl  $20,000  for  the  improve- 
ment of  the  Toml)igl)ee  River,  mouth  to  DemoiwliH,  with  the  provision  that  $4,000  fo 
this  amount,  or  eo  much  thereof  as  might  l)e  nei^^Hwarv,  wa^  to  be  applied  to  the 
iuiproveinent  of  the  stream  from  Columbus  to  Walkt-rs  firidge. 

The  existing  ]»roject  for  the  improvement  of  the  T«>mbiglK'e  River  l)elow  Demopo- 
lis  ])rovides  for  the  maintenance  of  the  channel  obtained  under  earlier  appropriations. 
Snagging  work  under  this  i)roject  was  resumed  in  August,  1902,  the  snag  boat  Demop- 
oils  being  employed  for  this  purpose.  C)|)erationM  were  commence<l  at  St.  Nicholas 
Point  and  were  carried  upstream  until  Deceml)er  15,  1902,  when  work  was  tempo- 
rarily suspended  owing  to  high  water.  On  June  1, 1903,  oi>erations  were  resumed 
at  Demo]K)lis,  Ala.,  by  the  snag  boat  Tonibigbee^  and  progressed  downstream  antil 
the  end  of  the  month. 

A  distance  of  91  miles  of  channel  al>ove  St.  Nicholas  Point  was  placed  in  a  safe 
condition  for  na\igation,  as  well  as  16  miles  below  DemoiK)lb*. 

DBMOPOLIH   TO  COLUMBUS. 

The  last  appropriation  for  the  improvement  of  this  section  of  the  river  was  made 
by  the  river  and  harl)or  act  of  March  3,  1899.  Operations  have  bet^n  carried  on  dur- 
ing the  lai*t  fiscal  year  by  the  snaglx>at  Menna  under  the  existing  j>roject,  which  pro- 
vides for  the  maintenance  of  the  channel  of  the  river  Ix^twcen  Demoiwlis,  Ala.,  and 
Columbus,  Miss.  Work  was  in  i)rogre8S  between  C)ctolHT  1  and  DecemlnT  13,  1902, 
and  between  May  25  and  June  30,  1903.  During  this  tii!u»  the  channel  of  the  river 
w^as  placed  in  a  safe  condition  for  navigation  over  a  tlistunce  of  42J  \  liles  alK>ve 
Demopohs,  and  for  a  distance  of  18  miles  from  near  Memphis  to  Pickensville,  Ala. 

CX>LUMBnS  TO   WALKERS   BRIDGE. 

Under  the  project  for  the  expenditure  of  available  funds,  an  allotment  of  $4,000 
was  made  from  the  appropriation  of  1902  for  improving  the  Tombigbee  River  from 
Columbus  to  Walkers  Bridge.  The  existing  project  for  the  improvement  of  the  river 
within  these  limits  provides  for  the  maintenance  of  the  channel  obtained  ander 
earlier  appropriations.  Work  in  connection  with  this  improvement  was  commenced 
June  1,  1903.  This  work  was  started  at  Al>erdeen,  Miss.,  and  j>rogressed  ur)Rtream 
from  that  point.  Up  to  the  close  of  the  fiscal  year  a  distance  of  16  miles  of  tne  river 
had  been  worked  over. 

During  the  coming  fiscal  year  it  is  proposed  to  apply  available  funds  to  the  prose- 
cution of  snagging  operations  on  the  Tombigljee  River  within  the  limits  of  these  three 
projects. 

Respectfully  submitte<l. 

David  G.  Anderson, 

Amstani  Jihigtneer. 

Ca]>t.  W.  E.  Crak^iiill, 

Corps  of  J*}ngi.netTK 
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T3. 

OPERATING  AND  CARE  OF   T/)CKS   AND  DAMS   ON   BLACK  WARRIOR 

AND  WARRIOR  RIVERS,  ALABAMA. 

{a)  LOCKS   1,  2,  AND  3,  BLACK  WARRIOR  RIVER. 

C4ENERAL   CONDITION   OF   LOCKS. 

The  locks  and  dams  were  completed  and  opened  for  traffic  in  Novem- 
ber, 1895,  and  are  in  fair  condition. 


WORK   OF  PAST  YEAR. 

The  three  locks  were  operated  with  little  interruption  during  the 
year,  one  boat  being  delayed  twenty -six  hours  at  Lock  1  on  March  24 
and  25,  owing  to  the  gates  being  fouled  by  flood  deposits.  No  other 
delay  to  tmmc  occurred. 

At  Lock  1 ,  293  cubic  yards  of  deposit  were  removed  from  lock 
chamber  and  placed  above  the  dam.  At  Lock  2,  cracks  in  timber 
sheathing  of  (mm  were  filled  to  reduce  leakage.  At  Lock  3,  about 
1,425  cubic  yards  of  flood  deposit  were  removed  from  lock  chamber 
and  upper  approach.  The  downstream  face  of  dam  and  the  rubble 
wall  below  abutment  were  repaired  and  iron  gauges  were  completed. 

Four  wooden  barges,  24  by  90  feet,  and  5  feet  deep,  were  built,  at 
a  cost  of  about  $8,200.  A  new  8-inch  dredge  pump  was  purchased, 
fitted  up  on  an  old  barge,  and  used  for  cleaning  out  locks  and  approaches. 
Lumber  was  ordered  for  a  new  hull  for  this  dredge. 

Statement  of  expenditures  for  operating  and  caring  for  Locks  i,  2,  and  S,  Black  WarrioT 
River ^  Alabama^  during  the  fiscal  year  ending  June  30j  1903,  submitted  in  accordance 
with  Circular  No.  IS,  Offijce  Chief  of  EngineerSy  dated  Jultf  31,  1897. 


Itemfl. 


Salaries  loekmafitcr  and  lockinen 

Extra  labor • 

Riprap  bank  protection 

Removing  flood  depo8its  from  lockM  and  approaches. 

Filling  above  danu 

Needed  to  complete  four  barges 

Painting  gates  and  valves 

Repairing  gate  fastenings 

Fuel,  lights,  and  oil 

Tools 


Telephone  service  and  maintenance 

Incidentals 

Outstanding  liabilities 


Total 


Allotteil. 


K 140. 00 

1,000.00 

1,000.00 

5,000.00 

1,000.00 

2,800.00 

600.00 

200.00 

100.00 

100.00 

160.00 

1,000.00 

8,900.00 


20,890.00 


Expended. 

Balance. 

Minus 
balance. 

$3, 696. 67 

$443.33 
1,000.00 

966.59 
2,282.42 

866.94 

83.41 

2,717.58 

133.06 

4, 388. 16 

$1,588.16 

500.00 
48.38 
55.00 

161.62 

45.00 

284.20 

184.20 

44.71 

105.29 
143.83 

856.17 

8,  \fM.  00 

16,250.58 

6,411.78 

1,772.36 

Money  statement. 

July  1,  1902,  balance  unexpended $4,836.13 

Amount  allotted  during  fiscal  year 16, 054. 87 

20, 890.  00 
June  30,  1903,  amount  expended  during  fiscal  year 16, 250. 58 


July  1,  1903,  balance  unexpended  . 
July  1,  1903,  outstanding  liabilities 


4, 639. 42 
400.00 


July  1,  1903,  balance  available ^.T.^A'l 


1254      REPORT   OF   THE    CHIEF   OF    ENGINEERS,   U,   8.  ARMT. 


COMMKKiUAL   tn'ATIHTICH. 


Traffir. 


Lock  No.  1. 

Total. 

'216 
89 

•241 
'24 

155 

43 
35 
10 

Lock  No.  2. 

Lock  No.  3. 

Vcflsels,  et<\ 

Amend- 
ing. 

Descend- 
ing. 

107 
46 

117 
11 
82 

•28 
10 

7 

Awend-  Dcwvnd- 
ing.          ing. 

1 
•278               '277 

Total. 

Ascend- 
ing. 

Descend- 
ing. 

Total. 

TowboRts 

109 
44 

1*24 
13 
73 

•20 

19 

3 

98 
'253 

38 
178 

•227 

39 

8 

282 

49 

128 

136 

88 

86 

25 

4 

282 

49 

125 

125 

82 

84 

81 

5 

564 

Ooveninient  IxwtM  ... 
CVml  banrcH 

49 

1'28 

20 

88 

116 

21 

3 

49 

1'26 

18 

85 

111 

18 

5 

98 
268 

Other  l>anre8 

26i 

Govemnieiit  bargos .. 
Qovenimunt      small 
craft 

166 
170 

Small  craft 

56 

Rafts 

9 

Total 

406 

408 

813 

703             688 

1,391 

793 

783 

1.576 

PaflRcnffers 

44 

213 

57 
221 

101 
434 

846 
464 

905 
467 

1,760 
931 

918 
439 

998 
402 

1,911 
901 

LockaitrcM 

Ojinmerce, 


Lock  and  date. 


Xoi'il'  So.  1. 


Jnly,1902 

AugUHt,  1902 

September,  1902 
October,  1902  . . . 
November,  1902 
Deceml>er,  1902. 
January,  19U3... 
February.  1903-. 

March.  1903 

April,  1903 

May,1908 

June,  1903 


Total, 


Lock  yo.  -2. 


July,1902 

August,  1902 

September,  19lr2 
October,  1902 . . . 
November,  1902 
December,  1902. 
Jan  uar>',  1908... 
Februarj',  1903  . 
March,  1903  .... 

ADril,1903 

May,1908 

June,  1903 


Total, 


Lock  yo.  S. 


July,1902 

Augufit,  1902 

September,  1902 
Octol>er,1902... 
Noveni1>er.  1902 
December,  1902. 
January,  1903... 
February,  1903  . 
March,  1903  .... 

April.  1903 

May,1903 

June,1903 


Total. 


Coal. 


a5 
319 
590 
454 
490 
360 
495 
465 
352 
'280 


rails. 


Tons. 
2 


Stone. 


Ton*. 


3.800 


00 


319 
590 
490 
590 
410 
495 
590 
352 
•280 


4,211  j. 


60 


3o 
319 
590 
490 
590 
410 
495 
590 
352 
280 

4,211 


Sand. 


7l/;i*. 


.1. 


2 


726 
730 
1,133 
1,595 
2, '256 
3,137 
3, 0-25 
494 


13.090 


7*26 
730 
1,133 
1,595 
•2. '266 
3,137 
3,025 
494 


13.096 


?26 
730 
1,133 
1.595 
2,256 
3,137 
3,025 
491 

13,096 


'231 
'25 


LogH. 


Timf. 


i  Qeneral 
ous. 


Tonn. 

63  I 
150   . 

•211. 
79  i. 


5:^3 


'256 


533 


177 
*25 


533 


•202 


492 
5'25 
416 
181 
137 


82 

52 

116 

'2,001 


533 


590 


590 


T\m$. 
100 


313  i 


45 


79 
21 


5 
"4 


154  I 


45  , 


79 
21 


.1 


5 
..... 

154 


4 

2 


106 


82 
32 
88 
28 
14 
11 
12 
1 
5 
11 
12 
20 


206 


33 
36 
38 
28 
14 
U 
12 
8 
9 
11 
12 
21 

MB 


Total. 


TYma. 
185 
881 
81 


1,816 
1,184 
1,828 
1,955 
8.284 
8,608 
8,881 
775 


18,166 


92 

2M 

96 

421 

1,881 

1,281 

1,736 

2,006 

8,289 

8,748 

8,889 

798 


18,402 


585 

606 
484 

603 
1,488 
1,281 
1,736 
2,008 
8,860 
8,826 
8,441 

916 

20,270 
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Comparative  table  of  commerce  through  locks. 

LOCK  NO.  1. 


Items. 


VE8BBL8. 

steamboats number. 

Barges do... 

Steam  bcMits tonnage . 

Bargefl do... 

Pamengera number. 

Lockages do... 

FRKIOHT  CARRIED. 

Coal tons. 

Com do... 

Cotton do... 

Hay do. . . 

Steel  rails do... 

Cement do. . . 

Stone do. . . 

Sand do... 

Oats do... 

Cross-ties do... 

Hewn  timber do. . . 

Logs do... 

Lumber do. . . 

Qencral  and  miscellaneous do. . . 


Total 


FiHcal  year  ending  June  80— 


1897. 


67 
89 


(-1 


(« 


58 
228 


1,925 


149 

81 
14 


2,169 


1898. 


283 
403 
6.165 
29,032 
208 
587 


2,223 


5,076 
148 


113 

5,264 

4 

852 

111 


13,291 


1899. 


172 
118 
3.655 
5,770 
348 
220 


1,059 


88 


342 

182 

90 


1,761 


615 
"*88' 


28 
22 


8,305 
12 


10 


2,082 

128 

18 


1900. 

1901. 

1902. 

71 

94 

59 

87 

180 

131 

1.892 

8,185 

3,621 

5,465 

19.265 

12,884 

36 

28 

119 

199 

118 

805 
420 
18,345 
24,990 
101 
434 


138 
596 
219 


1,656 


240 


3,938 
45 


1,701 
293 


7,549 


87 
526 
255 


5,090 


3,860 


13,096 
256 


588 

813 
106 


18,166 


LOCK  NO.  2. 


ViaSSKLR. 

steamboats number. 

Baxgea do... 

Steunboats tonnage. 

Barges do... 

Passengers number. 

Lockages do... 

FREIGHT  CARRIEI>. 

Coal tons.. 

Com do 

Cotton do 

Hay do 

Steel  rails do 

Cement do 

Stone do 

Sand do 

Oats do.... 

Posts do.... 

CrooB-tles do 

Hewn  timber do 

Logs : do 

Lumber do 

Qeneral  and  miscellaneous do 

Total 


2»1 
285 


1,34; 


2 

584 


683 

439 

13,985 

33,590 

2,994 

774 


297 
147 
6,431 
7,800 
?21 
354 


4,706 


4,139 
25 


22 

9 

5,210 

148 


1,269 


88 


165  I 
146 
44 


14 

118 

5,527 

16 
514 
320 


104 

105 

2,657 

6,760 

71 

208 


5.061     16,057 


892  ' 

346 

110 


707 
"2S 


20 
22 


188 
626 
285 


871 

162 

9,111 

21,479 

1,275 

506 


268 
268 
8,708 
24,812 
494 
455 


3,945 
12 


10 


450 


1,277 
68 
18 


6,320 
45 


1,713 
430 


87 
157 


2,205       1,836 


653 

464 

27,007 

27,220 

1,750 

981 


4,211 


13.096 
202 


538 

154 
206 


7,473       7,864  !    18,402 

i  1 


LOCK  NO.  3. 


VESSRI». 

steamboats number. 

Barges do. . . 

Steamboats tonnage. 

Barges do. . . 

Passengers ^ number. 

Lockages do. . . 


309 
211 


n 


1,538 
551 


4,699 


FREIGHT  CARRIED. 

Coal tons . . 

Com do... 

Cotton do... 

aNo  record  kept. 


630 

474 

13,582 

35,790 

8,089  I 

815  I 


4,G18 
25 


308 
151 
0, 729 
8,060 
732 
372 


1,456 


111 
110 
2,948 
7,020 
111 
228 


75; 


88 


473 

271 

11,635 

28,430 

1,482 

614 


4,255 
12 


471 

662 

M3 

<;79 

13,987 

27.196 

38,  W2 

8n,950 

828 

1,911 

660 

901 

625 


4,211 
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Comparative  Mle  of  commerce  through  loi'kit — Continued. 


LOCK  NO.  »— Cuutliiued. 


Itemfi. 

FL 

leal  yea] 
1899. 

r  ending  June  30— 

1897. 

1898. 

1900. 

190L 

1902. 

1903. 

FRBIGUT  CARRIED— continued 

Hay 

Steel  rallH 

■ 

.tons.. 

10 

-  ...  - 

.do.... 

22 

9 

5,290 

148 

88* 

20 
22 

Cement 

.do.... 

r 

Stone 

.do. . . . 

1,804 

845 

18 

9,314 
1,819 

18.096 

Sand 

.do.... 

2,001 

Oats 

.  do .... 

PoetH 

.do.... 

14 

113 

5,728 

74 
514 
820 

Cro8i»-tlc8 

.do.... 

Hewn  timber 

.do.... 

Logs 

Lumber 

General  and  miscellaneous 

.do.... 
.do.... 
.do.... 

178 

139 

44 

332 
346 
110 

138 
626 
285 

487 

87 
805 
170 

590 
151 
218 

Total 

5,000 

16,875 

2,332 

1,886 

9,149 

12,820 

20,270 

(J)    IXX3K8   5   AND   6,    WARRICK   RIVER, 
GENERAL   CONDITION   OF   LOCKS. 

Contract  work  was  completed  and  the  locks  turned  over  to  the 
United  States  in  December,  1902.  Lock  5  has  not  been  in  operation, 
owing  to  failure  to  complete  the  erection  of  gates  before  the  floods  of 
the  past  winter  set  in,  and  because  the  timber  floor  of  this  lock  was 
lifted  by  upthrust  in  November,  1902,  and  has  not  yet  been  repaired. 
Lock  6  has  been  in  operation  since  October,  1902. 

WORK  OF  THE    PAST   SIX   MONTHS. 


The  timber  aprons  below  both  dams  were  greatly  injured  by  tHe 
action  of  heavy  drift.  Considerable  slipping  of  the  riprap  bank  pro- 
tection and  considerable  erosion  from  the  bed  of  the  stream  below  the 
dams  occurred  during  the  winter,  owing  to  the  very  soft  character  of 
the  alluvial  soil.  Stone  filling  was  placed  on  and  below  the  dam 
;aprons,  also  along  the  back  of  river  walls  and  along  the  face  of  abut- 
f&ients,  at  both  locks,  in  order  to  check  erosion.  Riprap  bank  protec- 
tion was  repaired  and  extended,  and  the  berm  bacK  of  Lock  6  was 
covered  witn  quarry  waste  for  protection  from  floods.  Stone,  to  the 
amount  of  11,111  tons,  was  quarried  near  Tuscaloosa,  transported  to 
these  locks,  and  placed  as  above  described;  7,709  tons  at  Lock  6  and 
3,402  tons  at  Ix)ck  5.  Prior  to  January  1,  1903,  719  tons  were  placed 
at  Lock  6  and  732  tons  at  Lock  5,  making  a  total  of  12,562  tons 
thus  furnished  and  placed  by  the  United  States,  with  hired  labor, 
after  the  contract  work  was  completed. 

One  wooden  barge,  24  by  90  feet,  and  5  feet  deep,  was  built  at  a 
cost  of  about  $1,885,  and  one  composite  wood  and  steel  barge  of  the 
same  dimensions  was  built  at  a  cost  of  about  $3,558. 

New  cylinder  timbers  were  placed  in  the  towboat  Joh^i  MiUs 
and  her  machinery  overhauled.  The  derrick  boat  was  repaired  and 
equipped  with  a  new  derrick  and  double-drum  hoisting  engine.     Six 
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now  3  awls  w^cre  begun.     The  launch  Mamie  and  various  other  plant 
was  repaired,  and  lumber  was  ordered  for  a  new  quarter  boat. 

Preparations  were  made  for  piunping  out  Lock  5  and  repairing  floor, 
and  the  placing  of  heavy  stone  paving  on  dam  apron  at  Lock  6  was 
begun. 

Statement  of  expenditures  for  operating  and  caring  for  Ij)cks  4t  ^i  aiid  tf,  Warrior  River ^ 
Alabama^  during  the  fiscal  year  emling  June  SOj  1903^  submitted  in  accordance  unth 
Circidar  No.  12,  Office  of  the  Chief  of  Engineers y  dated  July  31,  1897. 


ItemH. 


Allotted. 


Salaries  of  junior  engineer  and  lockmen SI,  8U0. 00 

Extra  lal)or I  600.00 

Riprap  bank  i>r()tcction '  r>.  000. 00 

Removing  flocKi  depowts  from  locks  and  approat'hea |  2, 000. 00 

Repairs  to  lock  floors 7, 000. 00 

Pumping  and  bailing  for  repairs 1, 500. 00 

Lights  and  oils 110.00 


Tools  and  plant 

Incidentals 

Placing  stone  below  dams. 

Total 


5,000.00 
1,000.00 
20,000.00 


44,000.00 


Expended. 


91, 556.  SI 

214. 85 

3,613.71 

53.89 

729.84 


10.63 

4,200.59 

1,000.00 

16,037.00 


Balance. 


9333.66 

255.15 

1,386.29 

1,946.11 

6,270.16 

1,600.00 

99.47 

799.41 


3,963.00 


27,446.75  j       16,563.25 


Money  Htatcment, 

Amount  allotted  during  fiscal  vear $44, 000. 00 

June  30,  1903,  amount  expencft'd  during  fiscal  year 27, 440.  75 

July  1,  1903,  balance  unexpended 16, 553.  25 

July  1,  1903,  outstanding  liabilities 8,200.00 

July  1,  1903,  balance  available 8,353.25 


a>MMEllCIAL   STATIHTICH. 


Traffic. 
[For  the  six  month.s  ending  June  :»,  1903.] 


VensclH,  etc. 


Paflseogcr  boats 

Towboats 

Go  vemment  boats 

Coal  barges 

Other  barges 

Government  barges 

Government  small  craft 

8mall  craft 

Rafts 


Total. 

Passengers . 
Lockages. . . 


■« 


Lock  No.  5. 


L:;ck  No.  G. 


Ascend- 
ing. 


2 

5 
3 


9 

12 

2 


33 


Descend- 
ing. 


2 
5 
3 


10 

11 

2 


21 


54 


Total. 


4 

10 
6 


19 

23 

4 


21 


Ascend-   Descend-; 


ing. 


87 


2 

4 

31 


8 
57 
11 


113 


33 


ing. 


I  ToUil. 


2 

4 

81 


9 
69 
11 


119  I 


33 


4 

8 
62 


17 

116 

22 


232 


66 


All  tratfic  at  Lock  5  passed  over  dam — lock  not  in  operation. 
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Cotninerce, 
[III  tonx.] 


Lock  and  dAte. 


Lock  Xo.  5. 


January,  1903 . 
February.  1903 
March,  1903... 
April,  1903  .... 

May.  1908 

June,  1903 


Total. 


Lock  So.  6. 


January,  1903 . 
February,  1908 
March,  1903... 
April,  1903.... 

May,  1903 

June,  1903 


Total. 


Coal.   I  Corn. 


Oil. 


(Vtton. 


Ton*.  '    7Vj/i*. 


114 
22ft 


i' 


Toms. 

"'"iw 


W 


389 


150 


39 
00 


114 
12fi 


2  .. 


1(X) 
116 


374 


239 


o 


Stone. 


TbiM. 


360 

1,H67 

192 


2,419 


759 
1,937 
2,2i)3 
3,152 
2,065 
1,006 


11,182 


LugH. 


Totu. 


70 
442 
160 
200 


862 


General 

and 

miacel- 

laneouB. 


ToUL 


TbfM. 


Tbiu. 


159 
15 


915 

2,549 

312 

200 


174 


4,006 


ISO 


14^ 


a271 


U7j{ 


169 
a  271 


798 
2,272 
2,388 
8,152 
2,372 
1,892 


} 


12.874 


(I  LunilKT. 


T4. 

IMPROVEMENT  OF  PASCAGOULA  RIVER  AND  HORN  ISLAND  HARBOR, 

MISSISSIPPI. 


project  for  this  iniprovenient  by  increasing  the  depth  to  be  obtainea 
in  the  channel  from  12  feet  at  mean  low  water  to  17  feet  at  the  same 
stage  of  tide. 

A  contract  for  the  work  of  dredging  in  the  Pascagoula  River  under 
the  modified  project  with  funds  appropriated  and  authorized  by  the 
act  of  1902,  was  entered  into  with  Mr.  George  W.  Catt,  of  New  x  ork, 
N.  Y.,  under  date  of  January  12,  11)03.  Iriis  contract  provides  for 
the  formation  of  a  narrow  channel  al)out  15  feet  deep  at  low  water 
within  the  limits  of  the  project,  the  prices  to  be  paid  under  this  oon- 
tract  teing  17  cents  per  cubic  yard,  place  measurement,  for  work  in 
the  river  section,  and  15  cents  per  euoic  yard,  scow  measurement,  for 
work  in  the  Mississippi  Sound  section. 

Operations  under  this  contract  have  not  yet  been  commenced,  but 
the  contractor  expects  to  place  one  machine  on  the  work  early  in  July, 
1903. 

Available  funds  will  be  applied  during  the  coming  fiscal  j^ear  to  the 
prosecution  of  dredging  work  under  the  existing  contract. 

Reference  is  had  to  the  appended  report  of  Mr.  David  G.  Anderson, 
assistant  engineer,  on  this  improvement. 
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Money  stateinent, 

July  1,  1902,  balance  unexpended $38,235.64 

Amount  appropriated  by  sundry  civil  act  aj^proved  March  3,  1903 100, 000. 00 

138, 235. 64 
June  30,  1903,  amount  expended  during  fiscal  year 5, 216. 95 

July  1,  1903,  balance  unexpended 133,018.69 

July  1,  1903,  balance  available 133,018.69 


July  1,  1903,  amount  covered  by  uncompleted  contracts 140, 000. 00 


Amoimt  (estimated)  required  for  completion  of  existing  project ^695, 622. 00 

Amount  that  can  be  pn)fitably  expended  in  fiscal  year  ending  June  30, 

19a'>,  in  addition  to  the  balance  unexpended  July  1,  1903. 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 


By  act  of  — 

March  2,  1827 

May23,1828 

August  30, 1852 

June  17,  1878 

March  3,  1879 

June  14, 1880 

August  5,  1886 

August  5,  1886  (transferred 
m>m  Horn  Island  Pass  ap- 
propriation ) 

August  11, 1888 


$8,000 
17,500 
5,000 
10,000 
14,000 
20,000 
20,000 


5,000 
27,000 


By  act  of — 

September  19, 1890 &$18, 000 

July  13, 1892 &16,200 

August  18,  1894 &7,600 

June  3, 1896 »1,200 

March  3, 1899 «30,000 

June6, 1900 ^199,600 

June  13, 1902 25,000 

March  3, 1903 100,000 

Total 524,100 


CX)NTRACT   IN   PORC'K. 

With  George  W.  Catt,  dated  January  12. 1903,  approved  by  the  Chief  of  Engineers 
Febniary  5,  1903,  for  dredging  in  Dog  and  Pascagoula  rivers  and  Mississippi  Sound, 
Mississippi,  at  the  rate  of  17  cents  per  cubic  yard,  measured  in  place,  for  material 
removed  from  section  1,  and  15  cents  per  cubic  yard,  measured  in  scows,  or  18}  cents 
measured  in  place,  for  material  removed  from  section  2.  Work  to  l)e  commenced 
not  later  than  October,  1903;  continuing  contract;  to  be  completed  by  September  30, 
1904. 


COMMERCIAL  STATISTICS. 


The  following  statement  concerning  the  clearances  from  the  port  of  Pascagoula  for 
the  calendar  year  ending  December  31,  1902,  was  furnished  by  the  United  States 
custom-house  at  Pascagoula,  Miss. : 


Year. 

Clearances. 

Net  ton- 
nage. 

Customs  re- 

Foreign. 

Domestic. 

ceipts. 

1902 '. 

200 

61 

131,500 

13. 927. 76 

«  Balance  necessary  to  complete  appropriations  to  amount  of  $1,050,222, 
the  estimated  cost  of  Pascagoula  Kiver  project $657,622 

Amount  diverted  from  appropriation  of  June  6, 1900,  for  completing  improve- 
ment of  Horn  Island  narbor 38,000 


695,622 
6  Portions  of  Pascagoula  River  appropriations  applied  to  dtedmM  ^otV. 
c  Excluding  a  total  of  $88,000  appJied  to  dredging  in  Horn  IsSftna  ^hc^owjjej^. 
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The  following  Htateinont  <'oiu'('nniig  the  roinment*  of  the  PaHcagoula  River  for  the 
c*alen<hir  year  ending  DiH^nilH^r  'My  11K)2,  wai<  furniyhe*!  by  the  l^ascagoula  Commer- 
cial Club,'  of  Scranton,  Miss. : 


!  1902. 

ArtieK"**. 


Tons.  Value. 


ARKIVINfi.  I 

Logs  and  tlmlK^r 400,000  i  $1,200,000 

Pinh  and  oyplors 1 ,  200  42, 000 

Total !  401,t!00  \  1.242.000 


l>EPARTINn. 


Lumber  and  timlH>r -  2M),000 

Roflin ;  11,000 

Turpentine '  2,000 

Charcoal 9,000 


2,000,000 

166,000 

200,000 

57, 7W 


Total 2?i,«)0  I      2,422,750 

I 

REI»OKT   OK    MK.  DAVID   (i.  ANDERSON,  ASHIKTANT    ENtHNEKK. 

Mobile,  Ala.,  June  .W,  190S. 

Cai»tain:  I  have  the  honor  to  Rubinit  the  following  n»i>ort  upon  operatioiiH acooni- 
plislied  during  the  fis<'al  vear  ending  June  30,  HK)3,  in  coniieirtion  with  the  improve- 
ment of  the  PascagouUi  Siver,  Miwiwjippi: 

The  river  and  harl)or  act  of  June  13,  1902,  authorized  the  expenditure  of  a  sum 
not  to  excee^I  $150,000  on  the  work  of  contimiing  the  improvement  of  the  Pascagoula 
River,  MisHissippi,  with  a  view  to  obtaining  a  17-foot  channel  from  3  miles  above  the 
mouth  of  Dog  Kiver  tf)  Ihe  17-f<H>t  contour  in  Mispinsippi  Sound,  the  width  of  the 
channel  to  l>e  150  feet  ab<3ve  the  railroad  bridge  at  Scran  ton  and  300  fiM.*t  below^  this 
IK)int. 

Work  under  the  project  for  a  12-f(M3t  channel  in  this  stream  was  (K>mpleted  in 
February,  1902,  and  the  act  of  Jime  13,  1902,  therefore  mo<liliiHl  the  existing  i)roject 
by  increasing  the  depth  to  l>e  obtained  from  12  feet  to  17  feet. 

*  A  contract  dated  January  12, 1903,  was  entered  into  with  Mr.  George  W.  Catt  for 
dredging  the  channel  to  the  maximmn  depth  which  the  available  funds  will  permit 
Oi)erations  under  this  contract  have  not  Ikhmi  commenceil,  but  the  contra<;tor  expectd 
to  place  the  first  machine  on  the  work  in  July. 

A  recent  examination  of  the  12-foot  channel  dre<iged  under  the  last  <'ontract  showed 
that  this  work  had  maintainetl  itself  quite  well,  except  near  the  inner  end  of  the 
channel  of  approach  in  Mississippi  Sound  and  in  the  river  just  below  the  Loaisville 
and  Nashville  bri(lge,  at  both  of  which  i)lace8  slight  shoaling  has  occurred. 

On  Jmie  30,  1JK)3,  the  maximum  low-water  draft  that  could  l)e  carried  through  the 
dre<lged  channel  was  1 1  feet.     The  average  range  of  the  tide  is  If  feet. 

Respectfully  submitte<l. 

David  G.  Anderson, 

Assiittant  Engineer 

Capt.  W.  K.  CuAioniLL, 

Corpn  of  En(jine*Tii. 


T  5. 

IMPROVEMENT  OF  PASCA(401:T.A,  CHK^KASAHAY,  AND  LEAF  RIVERS. 

MISSISSIPPI. 

The  river  and  harbor  act  of  June  13,  1902,  combined  the  existing 
projects  for  the  improvement  of  Pascagoiila,  ('hickasahay,  and  Leai 
rivers,  Mississippi,  for  which  appropriations  had  formerly  been  made 
separately,  into  one  work  of  improvement.  From  the  joint  appropria- 
tion of  $8,5(M),  carried  by  the  act  of  1902,  for  the  improvement  of  these 
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three  streams,  ^,000  was  allotted  to  the  improvement  of  Pascagoula 
River  and  $2,250  each  to  its  two  tributaries,  the  Chickasahay  and  Leaf 
rivers. 

(a)   PASCAGOULA   RTVER. 

During  the  past  year  snagging  operations  were  in  progress  on  the 
Pascagoula  River  from  October  1,  1902,  to  June  30,  1903,  except 
during  the  high- water  season  of  winter.  During  this  time  the  entire 
river  within  the  limits  of  the  project  was  worked  over  and  placed  in 
condition  for  rafting  and  light-<lraft  navigation. 

It  is  proposed  to  hold  the  small  balance  of  funds  still  available  for 
the  worK  or  caring  for  public  property. 

Money  titatement. 

July  1,  1902,  balance  unexpended $4,000.00 

June  30,  1903,  amount  expended  during  fiscal  }var 3, 160. 88 

July  1,  1903,  balance  unexpended 839.12 

July  1,  1903,  outstanding  liabilities 425.00 

July  1,  1903,  Imlance  available 414.12 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1903 5,000.00 

Submitted  in  compliance  with  reiiuirement^  of  .sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(1))  CHICKASAHAY   RIVER. 

No  operations  have  been  in  progress  during  the  past  fiscal  year,  and 
expenditures  were  confined  to  the  purchase  of  plant  necessary  for  the 
prosecution  of  this  improvement.  It  is  proposed  to  commence  snag- 
ging operations  on  this  stream  on  July  1,  1903,  and  to  apply  the  funds 
now  available  to  this  work. 

Moiwy  Htatemeiit, 

July  1,  1902,  balance  unexpended $2,250.00 

June  30, 1903,  amount  expended  during  fiscal  year 257. 35 

July  1,  1903,  balance  unexpended 1,992.65 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  Jime  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1903 5,000.00 

Submitted  in  compliance  with  requirementH  of  sundry  civil  ac^t  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(c)  LEAF   RTVER. 

On  the  Leaf  River  snagging  work  was  in  progress  from  September 
8  to  December  31,  1902,  during  which  time  the  river  from  80  miles 
above  its  mouth  to  the  mouth  of  Bowie  Creek,  the  upper  limit  of  the 
project,  a  distance  of  about  45  miles,  was  placed  in  a  good  condition 
for  itif  ting  on  a  slight  rise  above  low  water. 
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It  is  proposed  to  apply  the  small  balance  of  available  funds  to  the 
work  of^preserving  ana  caring  for  public  property. 

Detailed  information  in  rerard  to  the  improvement  of  Pascagoula, 
Chickasahay,  and  Leaf  rivers,  Mississippi,  is  contained  in  the  appended 
report  of  Mr.  David  G.  Anderson,  assistant  engineer. 

Money  stateinent, 

July  1,  1902,  balance  unexpended $2,250.00 

June  30,  1903,  amount  expended  during  fiscal  year 1, 925. 65 

July  1,  1903,  balance  unexi)ended 324.35 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1903 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

For  Pascagoula  River: 
By  act  of — 

March  3,  1881 $4,000 

August  2,  1882 8,000 

July  5,  1884 3,000 

September  19,  1890 «2,000 

July  13,  1892 «3,800 

August  18,  1894 05,400 

June  3,  1896 «4,800 

June  13,  1902  (allotment) 4,000 

Total 35,000 

For  Chickasahay  River: 
By  act  of— 

September  19,  1890 5,000 

July  13,  1892 5,000 

August  18,  1894 5,000 

June  3,  1896 2,000 

March  3,  1899 2,600 

June  13,  1902  (allotment) 2,260 

Total 21,760 

For  Leaf  River: 
By  act  of — 

September  19,  1890 6,000 

July  13,  1892 5,000 

August  18,  1894 2,500 

June  3,  1896 2,500 

March  3,  1899 2,500 

June  13,  1902  (allotment) 2,250 

Total 19,760 


COMMERCIAL  STATISTIOS. 


Tlie  following  statement  concerning  the  commerce  of  the  Pascaeoula  River  and  iti 
tributaries,  the  Chickasahay  and  I..eaf  rivers,  Mississippi,  for  the  calendar  year  ending 

<>  Portions  of  Pascagoula  River  appropriations  applied  to  snagging  work. 
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December  31,  1902,  was  furnished  by  the  Pascagoula  Commercial  Chib,  of  Scraiiton, 
Miss.: 


Articles. 


PAHCAOOULA   RIVRR. 

Logs,  lumber,  pilinff,  etc 

Turpentine 

Ronn 

Charcoal 

General  merchandise 

Total 

rHK'KASAHAY   RIVKR 

Logs  and  timber , 

Tun>entine 

Roan 

General  merchandise 

Total , 

LKAF  RIVER. 

Logs  and  timber 

Turpentine 

Ronn 

General  merchandise 

Total 


1902. 


Tons.        Value. 


110,300 
1,600 
6,000 
1,250 
2,500 


120,560 


66,000 
150 
600 
250 


67,000 


206,700 

50 

200 

50 


206,000 


9330,900 

160,000 

75,000 

7,500 

260.000 


813,400 


231.000 

15,000 

9,000 

50.000 


305,000 


617, 100 

5.000 

3,000 

10,000 


685,100 


Note. — ^The  tonnages  of  Chickasahay  and  Leaf  rivers  passed  down  the  Pascagoula  River,  but  in  the 
above  statements  the  business  originating  on  each  stn^am  is  included  alone. 


REPORT  OF   MR.  DAVID   G.  ANDERSON,  ASSISTANT   ENGINEER. 

Mobile,  Ala.,  June  SO,  1903, 

Captain:  I  have  the  honor  to  submit  the  following  rejwrt  upon  operations  during 
the  fiscal  year  ending  June  30,  1903,  in  improving  the  Pascagoula  River  and  its  trih- 
utaries,  the  Chickasahay  and  Leaf  rivers,  Mississippi. 

The  river  and  harbor  act  of  June  13,  1902,  combined  in  one  project  the  mainte- 
nance of  the  channels  of  Pascagoula,  Chickasahay,  and  Leaf  Rivers,  Mississippi, 
appropriating  $8,500  for  the  purpose. 

The  projects  for  the  improvement  of  these  three  streams  were  completed  some 
years  ago,  and  recent  api)ropriations  have  been  applied  to  maintenance,  by  the 
pemoval  of  obstructions  from  the  channels  and  banks.  The  project  for  the  expendi- 
ture of  available  funds,  submitted  July  6,  1902,  provided  for  removing  obstructions 
from  the  channels  and  banks  of  these  streams  by  the  use  of  the  United  States  plant 
and  hire<l  labor.  It  was  recommended  in  this  project  that  the  appropriation  l)e 
allotted  between  the  three  streams,  as  follows: 

Pascagoula  River $4,000 

Chickasahay  River 2,250 

Leaf  River 2,250 

Total 8,500 

This  allotment  of  the  appropriation  was  approve<l  by  the  Secretary  of  War  under 
date  of  July  30,  1902,  and  preparations  were  immediately  commenced  toward 
equipping  the  necessary  working  parties.  The  results  accomplished  on  these  streams 
up  to  the  present  time  are  as  follows: 

PASCAGOULA    RIVER. 

Snagging  was  commenced  on  October  1,  1902,  at  Moss  Point.  Mississippi,  the 
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over  and  placed  in  fair  condition  for  li};ht-<lraft  Ixmtfii.  On  Jane  1,  1903,  work  was 
re8uine<l.  The  lower  n^achtw  of  tlu*  rivt*r  were  \vork<j<l  over  again  where  neoefleaiy, 
as  the  i>arty  j)ro<'ee<l(.Hl  uj>stroani  to  the  jw^int  at  which  o])eration8  were  suspended 
in  1902,  and  the  work  of  improvement  was  then  carritHl  on  fnmi  the  latter  point  to 
the  junction  of  the  Chickasahay  and  lA'af  riven*,  the  npi>er  limit  of  the  Pascagoula 
River  project.  The  latt«T  j)oin't  was  rt»a<'hcHl  on  June  30,  1903,  after  about  100 miles 
of  river  ha<i  Invn  worke<l  over. 

Oj>eration8  durinj?  the  ]»a>jt  liscal  vear  have  reHulttni  in  restoring  the  clear  low-water 
channel  in  Pa«Ciijrouhi  River  fn>m  ilosH  Point  to  the  junction  of  the  Chicka8aliay 
and  Leaf  river»,  M^^»His8iJ)pi.  This  stn»am  \»  uneti  to  a  jjreat  extent  for  rafting  logs 
and  timber,  and  on  this  a<*count  the  channel  is  verv  freouently  obstructed  by  sunken 
logs  and  dea<1heads.  Owin^  to  the  hu-k  of  a  snag  fx)at  lor  use  on  this  improvement 
during  the  i)a.st  vear  it  has  iH-eii  imj>ossihle  to  place  the  lower  reaches  of  this  stream, 
which  are  used  f)y  towlnrnts,  in  as  safe  a  condition  as  is  consiciered  dmrable. 

It  is  ]>ro]K>se<l  to  apply  the  small  l)alance  of  funds  remaining  from  the  appropriation 
of  1902  to  the  work  of  caring  for  United  States  ])lant. 

CHirKAS.MIAY  RIVKR. 

Expenditures  during  the  pa«t  year  have  l)een  applicnl  to  the  purchase  of  working 
plant  which  will  l>e  nwessary  for  the  j>roKH*.ntion  of  this  improvement.  It  is  pro- 
posed to  l)egin  active  snagging  oiK.»r*itions  on  this  stream  on  July  1, 1903,  and  for  this 
yurjH)se  the  working  [wirty  wliich  cnmj>h»ted  oiKjrations  on  the  Pascagonla  River  on 
une  30,  1903,  will  ho  utiliz(»<l.  This  work  will  l>e  commentrtnl  at  the  mouth  of  the 
river  and  will  l>e  carried  on  ui)stream  towanl  P^m^atunna,  the  upj»er  limit  of  the  proj- 
ect. It  is  proiK)sed  to  ap])ly  available  funds  to  the  accomplishment  of  as  much  of 
this  work  of  improvement  a*<  may  1k»  iK)ssible. 

LKAF  RIVER. 

Tlie  working  ])arty  for  the  prosecution  of  this  improvement  was  organized  in 
August,  1902,  and  active  oi»erations  were  commence<l  m  Septemlxir,  1902,  at  Beau- 
mont, Miss.,  alK)ut  30  miles  al)ove  the  mouth  of  the  stream.  Operations  were  carried 
on  upstream  to  the  month  of  Bowie  CR»ek,  the  upj)er  limit  of  the  project,  a  distance 
of  al)out  45  miles. 

Work  was  susjKjnded  on  De(!eml)er  31,  HK)2,  owing  to  the  exhaustion  of  available 
funds. 

A  clear  low-water  channel  has  Ix^en  c>htained  within  the  limits  over  which  the 
operations  of  1902  extended,  and  j)ermitte<.i  the  commencement  of  rafting  during  the 
past  winter  at  a  lower  stage  than  ever  before.  The  river  l)etween  the  mouth  and  a 
point  in  the  vicinity  of  Jieaumont  was  improve<l  during  1899  and  1900,  so  that  the 
channel  of  this  stream,  within  the  limits  of  the  project,  is  now  in  fair  condition,  except 
in  some  of  the  lower  n^aches  where  obstructions  have  lodged  in  the  stream  smce  the 
completion  of  work  in  this  locality  in  1900. 

It  is  proposed  to  apply  the  small  balance  of  funds  now  available  to  the  work  of  car- 
ing for  United  States  plant. 

Respectfully  submitted. 

David  G.  Anderson, 

AHsistant  Kngine4^, 

Capt.   W.   K.  (/UAKMIILL, 

CurjfS  of  Ktujinnrs. 


T6. 
IMPROVEMENT  OF  HARBOR  AT  BILOXI,  MISSISSIPPI. 

An  account  of  work  performed  at  this  locality  is  contained  in  the 
Annual  Report  of  the  Cniof  of  P^ngineers  for  1894,  page  1325. 

With  the  funds  appropriated  in  the  river  and  harbor  act  of  June  13, 
1902,  a  complete  survey  of  Biloxi  Harbor  was  undertaken  in  October. 
1902.  This  survey  showed  that  during  the  ten  years  wliich  have  elapsea 
since  the  last  dredging  the  entrance  channel  leading  to  the  whangs  at 
Biloxi  has  shoaled  over  its  entire  length.  The  work  of  redredging  this 
channel  was  advertised  under  date  of  March  in,  1 9o8,  and  a  contract  for 
the  execution  of  this  work  was  enterejl  into  on  May  21, 1903,  with  Mr. 
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Rittenhouse  Moore,  of  Mobile,  Ala.,  at  the  rate  of  22  cents  per  cubic 
yard,  place  measurement.  Up  to  the  close  of  the  fiscal  year  operations 
of  dredging  had  not  yet  been  commenced. 

It  is  proposed  to  apply  available  fimds  to  the  prosecution  of  dredg- 
ing work  under  the  existing  project. 

The  detailed  report  of  Mr.  David  G.  Anderson,  assistant  engineer, 
is  appended. 

Money  statement, 

July  1,  1902,  balance  unexpendetl «$10,000.00 

June  30,  1903,  amount  expended  during  fiK^l  year 575. 30 

July  1,  1903,  balance  unexpended 9, 424. 70 


July  1, 1903,  amount  covered  by  uncomplete*!  contracts 8, 195. 00 


Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  Imlance 
unexpended  July  1,1903 15,000.00 

Submitted  in  (!omplian(!e  with  re<iuirementtt  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


A  Pl'ROPRI  ATIONH. 


By  act  of — 

August2,  1882 $5,000 

AugU8t5,  1886 12,500 

August  11,  1888 18,500 

September  19,  1890 9, 000 


liv  act  of — 

June  13, 1902 $10,000 


Total 55,000 


CONTRA(T    IN    FORCE. 


With  Rittenhouse  Moore,  dated  May  21, 1903,  approved  by  the  Chief  of  Engineers 
June  19,  1903,  for  dredging  in  harbor  at  Biloxi,  Miss.,  at  the  rate  of  22  cents  per 
cubic  yard,  measured  in  place,  for  material  removeil.  Work  to  be  commenced  before 
December  31,  1903;  to  be  completed  by  April  30,  1904. 


C1>MMERCIAL   STATIHTIOJ   1"\>R  TUK   (CALENDAR   YEAR   ENDING    I>E(^EMBER   31,    1?K)2. 


IMPORTS. 


OyBtors,  fifih,  yhrinip,  etc 

Lumber,  brick,  ana  btiildiiiK  material. 
General  merchandise 


Total, 


KXPORT8. 


Turpentine  and  ro8in . . . . 
Oystem,  flsh,  Bhrimp,  etc. 

Merchandise 

Lumber 


Total. 


1902. 

Ton.s. 

Value. 

17,000 
2,fi()0 
f>,  TOO 

$510,000 

28,400 

325,000 

26,100 

858,400 

6,000 
5,000 
8.000 

(") 

330,000 

155,000 

48,000 

19,600 

r<«,ooo 

a  Erroneouflly  reported  last  year  a«  $10,617.73. 

b  Accurate  flgrurea  as  to  the  amount  and  value  of  the  lumber  shipped  from  Biloxi  could  not  be 
obtained. 


ENO  1903- 


•80 
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REl*ORT  OP   MR.  DAVID  <i.   WDKItHON,    AWIHTAXT   KS»IKKER. 

MoiiiLB,  Ai.A.,  June  30^  190S, 

Captain:  I  have  tlu>  honor  to  Hiihniit.  the  following;  reiH>rt  of  oi>eration8  aocom- 
plifihecl  in  c^onnec'tion  with  the  inipn.)venient  (»f  tlie  liarlM>r  at  Hiloxi,  Mice.,  during 
the  fiscal  year  en<lin^  June  'M),  \\^\\ 

The  river  an<i  harlM)r  a<»t  of  June  ll»,  HX)2,  <'arrie<l  an  appropriation  of  $10,000  for 
Biloxi  IlarlMtr,  Minsissipjii,  to  1m' a{)i)lie(l  to  the  work  of  <t)utinaing  the  improve- 
ment. The  existing  ]>r<ije<'t  f(»r  this  inipn»venient,  whieh  waH  adopted  in  1882  and 
modified  in  1KH4,  providen  for  ohtaininj;  a  channel  of  entrance  8  feet  deep  at  mean 
low  water,  150  feet  wide,  and  with  a  lenirth  of  alM>nt  1  mile,  from  MisaiaBippi  8<mnd 
to  the  wliarves  at  Biloxi,  MisH. 

The  project  approved  on  AiijniPt  14,  11K)2,  ]>n>vide<l  for  the  application  of  the  avail- 
able Imlance,  after  C()nipli*tin;j;  a  survey  (»f  the  channel,  t(»  the  work  of  redredi^ing  the 
diannel  to  as  ^re^it  a  width  and  de])th  as  mi^ht  lie  ]Mjt«i1>le,  not  exceeding  the 
dimensions  c^f  the  ]>roje<'t. 

The  survey  of  the  cliannel  was  commenced  siiortly  after  ()ctol>er  1,  1902,  and  was 
complete<l  l)y  the  uiiddle  of  the  same  numth,  at  a  cost  nf  ^525.  The  Hur\''ey  showed 
that  durinj^  the  nine  years  which  ha<l  ela]>seil  sin<t»  the  susiH*nsion  of  dredging  opera- 
tions, the  channel  lm<l  shoaleil  up  throughout  its  entire  length  to  an  extent  of  Irom 
1  to  2  f(H.'t,  the  minimum  low-water  depth  remaining  within  the  limits  of  the  improved 
channel  lx»ing  (J..*i  feet. 

In  March  and  Ajjril,  liHVi,  an  invefltigaticm  of  the  plant»fl  of  mean  low  water  in  use 
in  this  district  was  ma<le.  This  investigation  was  l)a*KHl  on  the  rt^pultof  observations 
as  to  the  elevation  of  mean  (lulf  level  at  Biloxi,  Miss.,  made  by  the  Mississippi  River 
Commission,  and  sliowed  that  the  planes  of  reference  in  useoii  the  Mississippi  Sound 
works  were  generally  toi)  high.  None  of  the  l)ench  marks  in  use  at  this  locality 
during  the  i)eri<Hl  r»f  early  improvements  could  \h}  found,  but  from  observations  of 
old  tide-gauge  marks,  the  lowering  of  the  low-water  ])lane  in  1902  was  estimated  to 
be  alx)ut  0.0  foot. 

A  contract,  datc^l  May  21,  llKX'i,  was  enteriNi  into  with  Mr.  Rittenhouse  Moore  for 
dredging  at  22  cents  ]H'r  cubic  yanl,  j)lact^  measurement,  but  at  the  close  of  the  fiscal 
year  o|)erations  by  the  cont.ractor  hat!  not  lKH.»n  l)egun. 

The  funds  available  will  iHirmit  of  the  formation  of  a  narrow  channel  8  feet  deep 
from  Mississip])i  Sound  to  the  anchorage  and  wharves  at  Biloxi,  Miss. 

On  June  .'50,  1903,  the  maximum  low- water  draft  that  could  be  carrieii  into  Biloxi 
was  6J  feet,  the  average  range  of  the  tide  l)eing  a1>out  1 J  feet. 

Respectfully  8ubmitte<l. 

David  Ci.  Axdebson, 

Am$Umt  Engificer. 

Capt.  W.  E.  Craiohill, 

C</rpi<  of  Eiujineern. 


T  7. 
CHANNEL  FROM  (H'LFPORT  TO  SHIP  ISLAND  HARBOR,  MISSISSIPPI. 

Dredging  at  this  locality,  under  the  existing  contract  with  Mr.  Spen- 
cer S.  fiullis,  of  Gulf  port,  Miss.,  was  connnenced  April  16,  1901,  and 
has  l>een  prosecuted  continuously  since  that  date.  Inis  contract  calls 
for  the  completion  of  a  channel  300  feet  wide  between  Ship  Island 
Harbor  and  Gulfport,  Miss.,  with  an  anchorage  basin  at  its  shore  end 
2,640  by  1,320  feet  in  area,  both  with  a  depth  of  19  feet  at  low  water. 

The  work  of  dredging  the  channel  to  its  projected  dimensions  was 
completed  during  the  past  year,  but  the  contractor  immediately  com- 
menced deepening  the  central  portions  of  the  cut  in  order  to  insure  a 
sufficient  depth  therein  at  the  time  of  the  final  examination.  Opera- 
tions on  the  anchorage  basin  hav(i  progressed  slowly,  and  so  far  only 
a  portion  of  the  eastern  half  of  this  work  has  ])een  completed. 

The  time  limit  on  this  contract,  which  expired  on  April  16,  1903, 
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was  extended  for  a  reasonable  time  by  authority  of  the  Chief  of 
Engineers,  on  condition  tliat  the  contractor  should  pay  the  additional 
cost  of  inspection  necessitated  by  the  extension. 

It  is  proposed  to  hold  the  available  funds  until  the  completion  of 
both  the  channel  and  anchorage  basin  to  their  projected  dimensions. 

Detailed  report  of  Mr.  David  G.  Anderson,  assistant  engineer,  on 
this  improvement  is  appended. 

Statement  of  expenditures  for  cxaminatwiun  and  inspectioiu  of  VH)rk  of  dredging  a  channel 
and  anchorage  basm  between  Ship.  Island  Harbor  and  OtUfportj  itiss.y  during  the  fiscal 
year  ending  June  SOy  1903^  submitted  in  accordance  mith  Circular  No.  i;?,  Office  of  the 
Chief  of  Engineers,  dated  July  Sly  1897. 


IU»m. 


Inspection  and  superintendence 

ExaminationR  ana  surveys 

Office  expenaes 

Mileage 


Allotted. 


$6,912.77 

8,600.00 

600.00 

150.00 


Total 11,162.77 


Expended. 


$4,649.83 

79.27 

480.00 

49.90 


Balance. 


92,262.94 

8,520.73 

20.00 

100.10 


5,259.00      5,908.77 


Mimeij  Htatenicnt, 

July  1,  1902,  balance  unexpended $154,962.77 

Jane  30,  1903,  amount  allotted  during  fiscal  year 6, 200. 00 

161, 162. 77 
Jane  30,  1903,  amount  expended  during  fiscal  year 5, 259. 00 

July  1,  1903,  balance  unexpended 155, 903. 77 

July  1,  1903,  outstanding  liabilities 300.77 

July  1,  1903,  balance  available 155,603.00 

July  1,  1903,  amount  covere<l  by  uncompleted  contracts 150, 000. 00 


APPROrRIATIONS. 

By  act  of — 

July  5,  1884  (allotments) $16,685.04 

June  28,  1902 150,000.00 

Total 166,685.04 


(X)xVrKA<T  i:;  fokck. 


With  Spencer  S.  Bullis,  date<l  February  20,  1901,  approved  by  the  Chief  of  Engi- 
neers March  18,  1901,  for  dredging  a  channel  and  anchorage  basin  in  Mississippi 
Sound,  between  Ship  Island  Harlx^r  and  Gulfport,  Miss.,  for  $150,000,  and  for  niam- 
taining  said  channel  and  anchorage  basin  for  a  period  of  five  years  after  its  comple- 
tion, for  the  sum  of  $10,000  annually.  Work  commence<l  April  16,  1901;  was  to  be 
completed  by  April  16,  1903,  but  time  of  completion  has  been  extended  for  such 
period  as  ifl  deemed  reasonable  bv  the  district  engineer  officer.  Maintenance  to 
oommence  immediately  upon  completion  of  the  channel  and  basin. 
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COMMERCIAL  KTATIOTICH   F(»K  TUK  CALKNDAK    YKAK    ENIUMi    DRCKMREK   31,  1902. 


ArtU'U'M. 


ARUIVIN«>. 


StocI  railH 
Ccmeut . . 


Total. 


1W2. 

Tinw. 

Value. 

3,172 

eao 

fAlfiO 
K,OUO 

8.792  ,       l(U.lfiO 

DRPARTINO. 

LunibiT  hikI  tiiiiKT ,      24,4fiO  '      203,750 

I 


During  the  year  ending  IHK^onilHT  ;U,  1(K)2,  25  vt^HHelH  luaded  their  caigoee  directly 
from  the  pier  in  the  anchorage  bauin  atGulfi>ort. 


kki*oi«'  of  mk.  david  (i.  anderson,  ahhihtant  engineer. 

Mobile,  Ala.,  JuiuSO,  1903, 

Captain:  I  have  the  honor  to  submit  the  following  rejKjrt  of  operations  ai'com- 
plished  during  the  tiiM'al  year  ending  June  30, 19(X{,  on  the  work  of  **  Improving  chan- 
nel from  (lulfport  to  Shij)  Inland  Harbor,  MiHf)i^tHippi." 

The  work  of  dre<lging  at  thi.«*  l<wality  under  the  exinting  contract  with  Mr.  Spen- 
cer S.  BuIHh,  whicli  provides  for  the  formation  of  a  cliannel  ^KX)  fi'et  wide  from  Ship 
Island  Harbor  to  (lulfport,  and  un  anchorage  banin  next  the  shore  1,320  feet  by 
2,640  feet,  both  with  a  depth  of  19  feet  at  low  water,  was  commenced  on  April  19, 
1901,  and  has  Ix^en  ])roHecute<l  continuously  since  that  date.  Acconling  to  the  ti^rmB 
of  this  contract,  no  payment  is  to  Ih»  made  tlu»  contractor  until  the  completion  of  the 
channel  and  basin  to  their  projecte<l  dimensions. 

The  work  of  dretlging  during  the  past  tis<'al  year  has  resultetl  in  enlarging  the 
19-foot  channel  from  a  width  of  ItK)  fret  \u  its  fulf  width  of  300  feet.  ri)on  the  com- 
pletion of  Uie  formation  of  this  channel,  the  contractor  commcnci»ti  the  work  of 
redredging  six  cuts  in  the  center  of  the  channel,  aggregating  240  fwt  in  width,  in 
order  to  insure  a  suflicient  depth  therein  at  the  time  of  the  examination  of  the  chan- 
nel for  at'ct^ptance.  In  the  anchorage  basin  a  hydniulic  dredge  has  continued  opera- 
tions in  the  cjistern  part  of  the  anchorage  area,  extending  and  rednnlging  the  cute 
which  had  l>t»en  made  prior  to  Julv  1,  liK)2.  The  depths  in  these  cuts  range  at  pres- 
ent from  15  to  22  feet.  No  work  fias  lx?en  arcomphshed  yet  towanl  the  formation 
of  the  western  half  of  the  basin. 

During  the  past  fiscal  year  the  dumping  of  4,(>75  scow  loads  of  material,  dreilged 
from  the  (lUlfiM)rt  (*hannel  under  the  existing  contract,  has  }>een  supervised  by 
insjH'ctors  appointed  by  this  oflice. 

On  June  30, 1903,  thechannel  between  (iulfj)ort  and  Ship  Island  Harbor  wasavail- 
able  at  low  water  for  vessels  of  20J  feet  <lraft,  tlie  depths  ranging  from  21  to  25  feet, 
exce^)t  over  one  small  19-foot  lump,  which  is  now  in  i)rocess  of  removal. 

It  IS  expected  that  the  Gulf]K)rt  channel  will  W.  coni]>leted  U\  its  i>n)jtK;teii  dimen- 
sions during  August,  HK)3,  but  a  considerable  amount  of  work  remains  to  be  accom- 
plished on  the  anchorage  basin,  and,  under  the  terms  of  the  contract,  the  channel 
itself  can  not  Ixj  accept «,*d  until  the  comi)letion  of  the  latter  work.  In  onlerto  hasten 
work  on  the  anchorage  Ixisin  the  contractor  is  (>om]>leting  the  c(mstruction  of  a  new 
hydraulic  dreilge  with  a  20-inch  discharge.  A  revetment  is  in  prov'ess  of  constnic- 
tion  on  the  north,  west,  ami  southwest  sides  of  the  ))asin,  and  upon  the  c^>mpletion 
of  this  revetment,  the  material  from  the  western  half  of  the  anchorage  site  will  be 
pumi>ed  behind  it. 

The  time  limit  of  the  dredging  work  at  (JulfiM)rt  exjured  on  April  1(5,  H)03.  By 
authority  (»f  the  Chief  rif  Enginw'rs,  this  limit  was  extended  for  a  reasonable  length 
of  tune  upon  the  c<jndition  that  the  resultant  cost  of  insi)e<'tion  was  to  Ije  paid  by 
the  contnictor. 

It  is  prop<w?ed  during  the  coming  fiscal  year  to  continue  the  sui)ervision  of  the  con- 
tractor's ojH^rations  and  the  dumping  of  dn^lgcd  mat<'rial  at  (Julfport,  and  upon 
the  completion  of  work  in  the  anchorage  basin  to  make  a  detailed  survey  of  the 
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J^sulta  accomplished  under  the  contract,  with  a  view  to  making  payment  for  this 
work  shouhl  the  channel  and  anchorage  basin  be  in  tlie  condition  required  by  tho 
specificationB. 
Respectfully  submitted. 

David  G.  Anderson, 
Capt.  W.  E.  Crakihill,  AssigtarU  Entptieer. 

Oorpn  of  Kmjineer^, 


T8. 
IMPROVEMENT  OF  PEARL  RIVER  BELOW  ROCKPORT,  MISSISSIPPL 

During  the  past  fiscal  year  available  funds  have  been  applied  to  the 
coiLstruction  of  working  plant  and  to  snagging  operations.  Owing  to 
the  fact  that  the  snag  S)at  formerly  used  on  this  improvement  was  in 
a  worn-out  condition,  the  construction  of  a  new  boat  became  necessary. 
This  work  was  completed  under  written  agreement  during  the  past 
winter,  the  total  cost  of  the  boat  being  about  $3,250. 

Snagging  operations  were  conunenced  with  the  new  snag  boat  PeaH 
on  June  1.  1903,  and  are  still  in  progress.  Up  to  June  30  obstnic- 
tions  had  been  removed  from  15i  miles  of  river  in  the  vicinity  of  the 
lower  end  of  Holmes  Bayou,  and  this  portion  of  the  river  was  placed 
in  good  condition  for  rafting  or  steamboat  navigation  on  a  slight  rise 
above  low  water. 

It  is  proposed  t-o  continue  snagging  operations  during  the  coming 
fiscal  year  with  funds  still  available,  and  to  place  the  lower  end  of  the 
river,  through  and  above  Holmes  Ba3'^ou  in  a  safe  condition  for  navi- 
gation. 

Report  in  detail  by  Mr.  David  G.  Anderson,  assistant  engineer,  is 
appended. 

Monry  statemtnit, 

July  1,  1902,  balance  unexpended $7,000.00 

June  30,  1903,  amount  expended  daring  fiscal  year 3, 488. 82 

July  1 ,  1903,  balance  unexpended 3, 511. 18 

July  1,  1903,  outetanding  liabilities 474.00 

July  1,  1903,  balance  available 3,037.18 


Amount  (estimated )  required  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 7, 000. 00 


Submitted  in  compliance  with  requirements  of  nundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act'of  1899. 


17, 000. 00 


APPRorKIATlONH. 

By  act  of —  i  \\\  act  of — 

June  14, 1880 $30,000'     *    Julv  13,  1892 $15,000 

Manih3,  1881 25,000  ,          August  18,  1894 -_.-..  5,000 

AugU8t2,  1882 15,000  I          June  3,  1896 10,000 

July  5,  1884 10,000             March  3,  1899 7,000 

June  13,  1902 *- 7,000 


Augusts,  1886 13,125 

August  11,  1888 10,000 

September  19,  1890 15,000 


Total \^^,V^ 
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COMMKKC'IAL  ^<TATIHTIi>4   l^>R  THK  CALENDAR   YKAR   KNDINU    I>BCBMBBR  31,  19Q2. 


I 
ArtifleH.  .    Tom. 


Pine  and  cyprem  logii 200, 000 

Cotton,  naval  stort*,  et<' 2,000 


Value. 


•160,000 
100.  OUO 


Total I    202,000 


560.000 


In  addition  to  tho  alM)vo,  inanufac*ture<l  lum1)er  to  the  vulue  of  about  $600,000 
passes  over  the  ])orti(>nH  (»f  tho  stream  not  included  in  tlie  present  project  of  improve- 
ment. 


REPORT  OF   MR.  DAVID  «.  ANDERSON,  ASSISTANT  ENGINKBH. 

Mobile,  Ala.,  June  SO,  J90S, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  ojx^rations  ai'com- 
plished  during  the  fiscal  year  ending  June  30, 1903,  in  connection  with  the  improve- 
ment of  Pearl  River  l)elow  RockiK)rt,  Miss.: 

The  river  and  harbor  act  of  June  13,  1902,  appropriate<i  the  sum  of  $7,000  for  the 
work  of  maintaining  the  iuiprovement  heretofore  ai-complishwl  on  Pearl  River  below 
Rockport.  A  project  for  the  exi^nditure  of  this  appropriation,  approved  August  9, 
1902,  provided  for  the  ajtplication  of  available  funds  to  the  work  of  constru(*ting  plant 
for  the  prosecution  of  the  improvement,  and  to  the  work  of  removing  obntructionfl 
from  the  channel  of  tlie  stream.  Between  SeptemU^r,  1902,  and  February,  1903,  a 
new  snag  boat  was  const nicted  under  written  agreement  at  a  total  cost  of  about 
$3,250. 

Snag^ng  operations  connneiMvd  June  1,  1903,  on  West  Pearl  River,  alK>ut  18  milee 
alx)ve  Its  mouth,  and  a<1vanci*d  ui)streani.  Al)out  15}  miles  of  river  have  been 
worked  over. 

On  June  30, 1903,  the  channel  of  Pearl  River  below  Rockport  was  liadly  obetmcted 
by  snags,  logs,  and  overhanging  trees,  particularly  over  thesec^tion  known  as  Holmee 
Bayou,  wliich  lociilitv  proved  imimssable  last  spring  for  steamboats  and  almost  im- 
passable for  rafts  and  logs.  No  work  has  l>een  done  through  Holmes  Bayou  for  Bome 
years,  owing  to  the  fac^t  that  heretofore  appropriations  liave  been  limited  to  the  im- 
provement of  tlie  stream  alx)ve  that  i>oint. 

During  the  coming  iincal  year  it  is  pror>ose<i  to  apply  available  f uniis  to  the  work 
of  removing  oljstructions  from  the  channel  and  banks  of  the  stream  within  the  limitB 
of  the  proje<*t  as  far  as  may  be  possible. 

Respectfully  submitte<i. 


Capt.  W.  K.  Cuaioiiill,  Corps  of  Engln^er^. 


David  G.  Anderson, 

Ass'uAant  Engineer, 


T  9. 

IMPROVEMENT  OF  PEARL  RIVER  BPTTWEEN  EDINBURO  AND  JACKSON, 

MISSISSIPPI. 

The  river  and  harbor  act  of  June  13, 1902,  made  a  single  appropria- 
tion for  the  two  upper  sections  of  the  Pearl  River,  one  irom  Cartnage 
to  Jackson  and  the  other  from  Edinburg  to  Carthage,  thus  combining 
into  one  work  the  projects  for  the  improvement  of  these  two  sections 
of  this  stream. 

The  existing  project  for  this  improvement  contemplat(»s  the  main- 
tenance of  the  improved  channel  between  Edinburg  and  Jackson 
obtained  und(»r  earlier  appropriations.     In  conformity  with  this  pro]- 
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ect  available  funds  have  been  applied  during  the  past  fiscal  year  to  the 
work  of  removing  obstructions  which  have  been  carried  into  the  river 
channel  during  the  high  stages  of  the  stream.  Snagging  operations 
were  commenced  at  Edinburg  on  Septeml>er  9,  1902,  and  were  carried 
downstream  past  Carthage  to  a  point  about  43  miles  below  the  latter 
town.  Work  was  suspended  at  this  locality  on  December  31,  1902, 
owing  to  high  water. 

It  IS  proposed  to  resume  snagging  work  on  this  section  of  the  river 
early  in  the  coming  fiscal  year  and  to  remove  the  worst  obstructions 
from  the  channel  over  the  remainder  of  the  distance  to  Jackson,  the 
lower  limit  of  this  improvement. 

No  commercial  statistics  could  be  obtained  on  this  improvement. 

Report  giving  details  by  Mr.  David  (t.  Anderson,  assistant  engineer, 
is  appended. 

Mirni'ii  HtaUnnent, 

July  1,  1902,  l)alance  unexpen(le<i ^,000.00 

June  :io,  1903,  amount  expended  during  fiscal  year 1, 950.  71 

July  1,  liM)3,  l«lamH'  unexpen<led 1, 049. 29 

I  Amount  that  can  lx»  profitably  expende<l  in  fiscal  year  ending  June  iiO, 
1905,  for  maintenance  of  improvement,  in  a4idition  to  the  balance 
unexpended  July  1,1903 7,000.00 
Submitted  in  compliant^e  with  requirementa  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7,  of  the  river  and  harbor  act  of  1899. 


APPROl'RIATIONH. 


Cnrtfiage  to  Jn/ikaon. 


By  act  of — 

March  3,  1879 $6,000 

June  14,  1880 7,500 

March  3,  1881 2,500 

•  Augufit2,  1882 2,500 

Auguste,  ISm 2,250 

August  11,  1888 2,500 

September  19,  1890 3, 000 


Bv  act  of — 

Julvl3,  1892 ;....  $5,000 

August  18,  1894 2,400 

June3,  1896 2,400 

March  3,  1899 2,500 

June  13,  1902 «3,000 


Total 41,550 


Edinharg  to  Oirfhfuje. 


Bv  act  of — 

July5,1884 $2,500 

August5,  1886 2,250 

August  11,  1888 5,000 

Septemlxjr  19,  1890 5,000 

July  13, 1892  (maintenance) .        500 


By  act  of — 

August  18, 1894  (maintenance)  $500 

June  3, 1 896  ( maintenance ) . .  500 

March  3, 1899  (maintenance) .  1 ,  000 

Total 17,250 


REP(^KT   OF   MK.  DAVID   (4.  ANDERSON.  ASSISTANT   ENGINEER. 

Mobile,  Ala.,  June  30 y  1903, 

Captain:  I  have  the  honor  to  pubrait  the  following  report  upon  operations  accom- 
plished during  the  fiscal  year  ending  June  30,  MK)3,  in  connecti<m  with  the  ini])rove- 
of  the  Pearl  River  between  Edinburg  and  Jackson,  Miss.: 

The  river  and  harlwr  act  ai)proved  June  13,  1902,  carried  an  appropriation  of  $3,000 
for  the  improvement  of  Pearl  River  lK»tween  E4linbnrg  and  JacKson.  The  existing 
project  for  the  improvement  of  that  jwrtion  of  Pearl  River  In^tween  Carthage  and 


«  For  exix^nditun'  Ix'tween  J^linburvc  and  3ac\v?ow. 
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JackBon  provides  for  obtaining  a  channel  2  feet  deep  at  low  water  by  the  removal  of 
emagp,  logs,  and  other  olistnu'tiona  fn^ni  the  Htn^aiu,  and  the  cutting  of  overhanging 
trees  on  the  l)anks,  while  the  project  for  the  improvement  of  the  stream  between 
Edinburg  and  Carthage  provide**  for  the  formation  of  a  clear  low- water  ehanuel  by 
the  removal  of  similar  obstructions. 

Previous  operations  of  improvement  on  these  sections  of  Pearl  River  were  sus- 
pended in  189^),  owing  to  the  exhaustion  c»f  available  funds.  Subsequent  to  this  time 
the  channel  of  the  stream  within  the  limits  of  the  projects  had  become  more  or  lew 
obstructed  hy  logs,  snags,  and  fallen  trees,  which  accumulate  in  the  channel  after 
periods  of  high  water.  During  the  month  of  August,  1902,  a  working  party  was 
organiz(Hi  for  the  |)ro.Mecution  of  snagging  work.  ^^  ork  was  commencedon  Septem- 
ber 8,  1902,  at  Edinhurg,  Miss.,  and  was  carrie<l  on  downstream  until  Deceml)er  31, 
1902,  when  it  was  suspende<l  for  the'winter.  Up  to  this  date  the  river  channel  luul 
been  n.>st(>re<i  to  its  improved  condition  for  a  distance  of  68  miles  below  Edinbui^. 

With  the  available  l)alance,  amountmg  to  about  $1,000,  it  is  proposed  to  continue 
snagging  work  on  the  river  below  the  jwint  at  which  oi)erations  were  suspended  in 
1902  and  to  carry  the  improvement  to  Jackson,  if  possible,  by  the  removal  of  the 
worst  olistnictions  over  the  remaining  distani^e. 

On  June  30, 1903,  the  river  was  in  good  contlition  as  far  as  operations  were  carried 
in  1902,  but  in  the  (U)  miles  of  the  river  above  Jackson  the  channel  is  still  consider- 
ably obstructed  bv  snags  and  fallen  trees.    The  improvement  is  not  permanent. 

Kespectfully  submitted. 

David  G.  Anderson, 

Awistant  Engiiu^rr. 

Cai)t.  "NV.  E.  Crakuiill, 

Ofrps  of  Enfjhieers. 


T  lo. 

REM()VIN(J   SUNKEN    VESSEl^S   OR   CRAFT  OBSTRUCTING   OR   ENDAN- 
GERING NAVIGATION. 

During  September,  1902,  under  an  allotment  of  ^(.H)  from  the  indefi- 
nite appropriation  for  "  Removing  sunken  vessels  or  craft  obstructing 
or  enaangt^ring  navigation,"  the  wreck  of  the  steamer  Balt!rn(>i*e  was 
removed  from  the  channel  of  the  Warrior  River.  This  work  was  per- 
fonned  by  United  States  plant  and  hired  labor,  at  a  total  cost  of 
$530.19.  The  balance  of  the  allotment  and  the  sum  of  $133.50,  which 
was  received  from  the  sale  of  the  machini^ry  and  iron  recovered  from 
the  wreck,  were  subsequently  deposited  in  the  Treasury  to  the  credit 
of  the  indefinite  wreck  appropriation.. 

In  May,  1903,  several  sunken  pontoons,  which  were  proving  a  men- 
ace to  navigation,  were  removed  from  the  channel  of  Mobile  River  by 
the  snag  boat  Tmnhlgbee^  the  cost  of  this  work  being  originally  charged 
to  the  Mobile  Harbor  appropriation.  On  May  25,  1903,  an  allotment 
of  §118.25,  the  actual  cost  or  the  work  of  removal,  was  made  from  the 
appropriation  for  the  removal  of  simken  vessels,  etc..  to  reimburse  the 
Mobile  Harbor  appropriation,  and  a  similar  sum  wnich  was  received 
from  the  owners  or  the  recovered  property  was  deposited  in  the  Treas- 
ury to  the  credit  of  the  wreck  appropriation. 

detailed  report  of  Mr.  David  G.  Anderson,  assistant  engineer,  on 
work  accomplished  is  appended. 


REPORT  OF   MR.  DAVID   (i.   ANDEItSON,   ASSISTAN'T   RN^'ilNEER. 

'    ^loBVLE^  AhA..y  Jmie  30^  190S. 

Captaix:  I  have  the  honor  to  suhmit  the  following  report  upon  the  work  accom- 
plished in  this  district  during  the  fiscal  year  ending  June  30, 1903,  in  removing  sunken 
ves-sels  and  other  c^raft  ol>Htructing  or  endangering  navigation: 

In  August,  1902,  an  allotment  of  §800  wan  inaiU^  for  the  removal  of  the  wre*'k  oC 
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the  steamer  BuUUmirey  sunk  in  the  channel  of  the  Warrior  River,  alx)nt  5  miles  al)ove 
iXjA  mouth. 

No  reasonable  bid  having  been  received,  the  work  of  removing  the  Bahimore  was 
commenceil  tm  »Se[)teml)er  10,  HH)2,  by  the  U.  S.  snag  boat  Vienmt.  The  hull  of  the 
wreck  was  broken  up  sufficiently  to  iwrmit  of  the  recovery  of  muc^h  of  its  macthinery, 
after  which  the  wreck  wan  thoroughly  shattered  with  dynamite,  so  as  to  facilitate 
the  removal  of  the  heavy  timbers  and  the  loosening  of  tlie  portions  of  the  hull 
embedded  in  the  river  bottom.  The  operations  of  removal  wen^  completed  on  Sep- 
tember 24,  1902,  the  total  cost  of  the  work,  including  pay  rolls,  subsistence,  towage, 
and  incidental  expenses,  l)eing  $5'^.  19. 

Under  authority  of  the  Department  the  l)oiler,  shaft,  machinery,  and  scrap  iron 
recovered  from  the  wreck  of  the  Bfifthnore  were  disposed  of  to  the  Black  Warrior 
Lumber  Company,  the  only  bidders,  for  the  sum  of  $133.50,  and  this  amount,  in 
addition  to  the  unexpended  balance,  was  deposited  in  the  United  Stat*»s  Treasury. 

On  April  6,  1903,  the  Mobile  Harbor  pilots  made  complaint  of  the  existence  of  an 
oljetruction  in  the  dredgeil  channel  of  Mobile  River  opi)osite  the  city.  The  snag 
boat  Tombighae  was  assigned  to  the  work  of  raising  the  wreckage,  which  was  found 
to  be  cx)mposed  of  several  {wntoons  belonging  to  the  Atlantic,  Gulf  and  Pacific  Ck)m- 

Eany.   -The  owners  of  the  recovered  property,  ujwn  being  notified  of  the  fact,  reim- 
urse<l  the  United  States  to  the  amount  of  $118.25,  the  actual  cost  of  the  work  of 
removal. 

Resi^ctfully  submitted. 

David  G. Anderson, 

AssusUini  Engineer. 
Oapt.  W.  E.  Craiooill, 

Corps  of  Engineers, 


APPENDIX  U. 


IMPROVEMENT  OF  PASSES  OF  MISSISSIPPI  RIVER,  OF  BAYOU 
LAFOURCHE,  BAYOU  PLAQUEMINE,  GRAND  RIVER  AND  PIGEON 
BAYOUS,  AND  OF  BAYOUS  COURTABLEAU  AND  TECHE,  LOUISIANA. 


REPORT  OF  LIEUT.  COL.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMKNT8. 


1.  Closing  crevasfle  in  Pass  a  Loutre,  Mis- 

sissippi River. 

2.  Outlet  of  Mi88i88ii)pi  River. 

3.  Southwest   Pass    of    the    Mississippi 

River. 

4.  Examinations  and  surveys  at  South 

Pass,  Mississippi  River. 


5.  Maintenance  of  South  Pass  channel, 

Mississippi  River. 

6.  Bayou  Lafourche,  Louisiana. 

7.  Bayou  Plaquemine,  Grand  River  and 

Pigeon  bayous,  Louisiana. 

8.  Bayou  Courtableau,  Louisiana. 

9.  Bayou  Teche,  Louisiana. 


United  States  Engineer  Office, 

Neio  Orleans^  La.^  July  lU  IBO-L 

General:  I  have  the  honor  to  submit  herewith  annual  reports  upon 
works  of  river  and  harbor  improvement  for  this  district  for  the  fiscal 
year  ended  June  30,  1903,  as  follows: 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lieut,  CoLy  CorpH  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,,  U,  S.  A, 


U  I. 
CLOSING  CREVASSE  IN  PASS  A  IXWTRE,  MISSISSIPPI  RIVER. 

For  details  of  the  progress  and  completion  of  this  work,  see  page 
1487,  Annual  Report  of  tne  Chief  of  Engineers  for  1898,  and  page  1839 
of  report  for  1899. 

During  the  past  fiscal  year  there  has  been  but  little  change  in  the  con- 
dition or  the  dam  which  was  built  to  close  Pass  a  Loutre  crevasse. 
The  condition  of  the  dam  at  the  end  of  the  year  was  as  follows:  From 
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« 
range  No.  2,  the  extreme  east  end  of  the  dain  (see  chart  accompanying), 
to  18  feet  from  the  same  point,  the  dam  has  gone  out;  from  18  reet  to 
738  feet,  the  dam  is  in  good  condition;  from  738  feet  to  885  feet,  the 
work  is  effective,  although  badly  out  of  line  and  weak;  from  885  feet 
to  l,819i  feet,  all  the  work  is  gone;  from  l,819i  feet  to  *' Y"  and  from 
" Y  "  to  "  D"  the  work  is  in  good  condition. 

The  sediment  has  filled  the  bay  below  the  dam  to  such  an  extent  that 
the  water  is  confined  to  small  channels  which  are  from  3  to  5  miles  in 
length.  This  has  decreased  the  velocity  of  the  current  through  the 
opening  in  the  dam  so  much  that  the  channel  at  that  place  has  shoaled 
about  20  feet  during  the  year. 

A  sui*vey  of  Pass  a  Loutre  crevasse  and  vicinity  was  made  in  May, 
1903,  a  chart  showing  the  results  of  which  is  forwarded  herewitli. 

M(mey  Htateineiit, 

July  1,  1902,  balance  unexpende<i $21,004.92 

July  1,  1903,  balance  unexpended  and  available 21,004.92 


ABSTRACT  OF   APPROPRIATIONS. 

By  ac»t  of  CongresB  approve<l  February  26,  1897 "$250,000.00 


U  2. 

IMPROVEMENT  OF  THE  OUTLET  OF  THE  MISSISSIPPI  RIVER. 

A  history  of  the  progress  of  the  work  will  be  found  in  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1878;  see  also, 
Annual  Report  for  1902,  page  1323. 

*During  the  past  fiscAl  year  no  work  has  been  done  under  the  direc- 
tion of  trie  New  Orleans,  La.,  office.  The  expenses  during  the  year 
were  for  traveling  expenses  and  payment  for  telegraphic  sei^vice. 

Mmiey  statement. 

July  1,  1902,  balance  unexpended $320,389.59 

June  30,  1903,  amount  expended  during  fiscal  year 166. 32 

July  1,  1903,  balance  unexpended 320,223.27 


ABSTRACT   OF    APPROPRIATIONS. 


By  act  of  Congress  approved  March  3,  1899 $200,000 

By  sundry  civil  act  appproved  June  6,  1900 300, 000 

Total 500,000 

«0f  this  amount  $10,000  was  allotte<l  by  act  of  February  17,  1898,  for  survey  of 
8o\ithwest  Pass,  Mississippi  River. 
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ABSTRACT  OP  CX)NTRACT   IN    FORCE   DURING    YEAR  ENDING   JUNE  30,  1903. 

For  co7i8truction  of  dredge  boat. 

Name  and  address  of  contractor:  William  R.  Trigg  Company,  Richmond,  Va. 
Dated:  1901. 
Approved:  1901. 
Dateof  bt^nning:  1901. 

Contrai't  prices: 

For  hull  and  proi>elling  machinery $252, 375 

For  imniiis  and  machinery 32, 050 

For  electric- light  plant 2, 180 

Total 286,606 

Contract  annulled. 


COMMERCIAL  STATISTICS. 


For  commercial  statistics  for  the  port  of  New  Orleans,  see  report  on  **  Maintenance 
of  South  Pass  channel,  Mississippi  River.'* 


U3. 
IMPROVEMENT  OF  THE  SOUTHWEST  PASS  OF  THE  MISSISSIPPI  RIVER. 

A  project  for  the  expenditure  of  the  amounts  appropriated  and  for 
which  contracts  were  authorized  by  the  act  of  June  13,  1902,  contain- 
ing proposed  modification s  to  project  contained  in  House  Document 
No.  329,  Fifty-sixth  Congress,  tirst  session,  was  submitted  on  August 
7,  1902,  and  approved,  with  minor  modifications,  by  the  Secretary  of 
War  pn  April  6,  1903.  This  project  contemplates  the  constiniction  of 
a  dredge,  dredging,  purchase  of  land,  and  construction  of  two  jetties 
to  be  built  of  mattresvses,  stone,  and  concrete. 

Bids  for  the  construction  of  the  two  jetties  were  opened  on  June  30, 
1903.  Only  two  bids  were  received,  which  were  submitted  to  the  Chief 
of  Engineers  on  the  same  day  with  recommendation  that  the  lower  bid, 
that  of  Christie  &  Lowe,  Chicago,  111.,  for  ^2,175,896.60  be  accepted. 
This  recommendation  was  approved  on  July  7,  1903. 

On  August  1,  1902,  a  recommendation  was  submitted  that  all  of 
the  land  below  or  south  of  PilotTown,  on  the  east  bank,  and  all  that 
l>elow  or  south  of  the  United  States  reservation  on  the  west  bank  of 
Southwest  Pass  be  acquired  by  condemnation  for  use  in  connection 
with  the  proposed  improvement.  This  recommendation  was  approved 
by  the  Secretiirv  of  War  on  August  15,  1902,  and  it  is  understood  that 
the  local  United  States  district  attorney  was  instructed  on  October  29, 
1902,  to  institute  condemnation  proceedings  for  the  acquisition  of  this 
land.  These  proceedings  were  commenced  in  the  local  United  States 
district  court  on  May  21,  1903.  On  May  22,  1903,  the  owner  of  the 
lands  submitted  a  prorK>sition  to  accept  $5,000  for  all  the  land  claimed 
by  him  on  Southwest  rass  for  which  lie  had  formerh'  asked  $250,000, 
and  to  pay  the  costs  of  the  condemnation  proceedhigs  up  to  that  time. 

This  proposition  was  submitt(?d  to  the  Attorney -Oeneral  by  the 
United  States  district  attorney,  recommended  for  acceptance,  and  was 
approved  by  the  Secretary  of  War  on  June  22, 1903.  Title  to  the  land 
was  acquired  on  July  10,  1903. 
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Money  HtatenxenU 

July  1,  1902,  balance  unexpended $760, 000. 00 

Amount  appropriaU»d  by  Bundr\'  civil  aft  approval  March  3,  1903  ..-.  1,000,000.00 

1,750,000.00 
June  30,  1903,  amount  expenrled  <iuring  fiscal  year 208. 88 

July  1,  1903,  balance  unexpended 1, 749, 791. 12 

July  1,  1903,  outstanding  liabilities 14. 40 

July  1,  1903,  balance  available 1,749,776.72 


Amount  (estimated)  recjuired  for  completion  of  existing  project 4. 250, 000. 00 

Amount  that  tan  be  profitably  expended  in  fiscal  year  ending  June 

30,  l»a5,  in  a<ldition  to  the  Imlance  unexpende<l  July  1,  1903 1,250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


ABSTRACT  OF   APPROPRIATK » 

By  act  of  Congress — 

Approve<l  June  13, 1902 $750,000 

Approved  March  3,  1903 1,000,000 

Total 1,750,000 


COMMERCIAL   8TATIKTICM. 


For  commercial  statistics  for  the  port  of  New  Orleans  see  report  on  **  Maintenance 
of  South  Pass  channel,  Mississippi  River." 


U4. 
P:XAMINATI0NS  AND  SURVEYS  AT  SOUTH  PASS,  MISSISSIPPI  RIVER. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act 
approved  June  13,  1902,  such  examinations  and  surveys  were  made 
or  the  14  miles  of  channel  from  the  main  river  to  the  Gulf  as  were 
necessary  for  full  information  relative  to  the  depth  and  width  of  chan- 
nel. Four  charts  showing  this  channel  accompany  a  report  herewith 
of  Mr.  E.  D.  Jones,  junior  engineer. 

The  channel  maintained  was  sufficient  for  all  the  demands  of  com- 
merce, and  compared  very  favorably  in  both  depth  and  width  with 
that  during  any  previous  year.  During  the  fiscal  year  73  ships  draw- 
ing 26  feet  or  more  navigated  the  pass,  as  compared  with  16  during 
the  previous  year.     The  deepest  draft  was  28^  feet. 

On  January  1,  1903,  in  compliance  with  the  requirements  contained 
in  river  and  tarbor  act  of  June  13,  1902,  the  plane  of  reference  used 
in  reducing  soundings  was  changed  from  average  flood  tide  to  mean 
low  tide. 

SHaUmeiyi.  of  exnendituren  on  account  of  appropriation  for  examinailons  and  surveys  at 
South  PcmSf  Missiwtippi  River,  from  July  /,  /.W;?,  to  June  30,  1903,  inclusive,  maae  in 
compliance  with  the  nver  and  harbor  act  of  June  13,  1902, 

Services $8, 336. 25 

Repairs  to  launch  General  Reese 775. 80 

Lead  line 3. 75 

Total 9,115.80 
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Mfmey  statetn^it. 

July  1,  1903,  amount  appropriated  by  river  and  harbor  act  of  June  13, 

1002,  for  fiscal  year  1903 $10,000.00 

June  30,  1903,  amount  exiwnded  during  fiscal  year $9, 115. 80 

July  1 ,  1903,  outstanding  liabilities  ( for  services) 884. 20 

July  1,  1903,  total  cost  of  operations  during  fiscal  year 10, 000. 00 


Us. 

MAINTKNANOK  OF  SOUTH  PA8vS  CHANNEL,  MISSISSIPPI  RIVER. 

For  proffress  of  the  work  wee  Annual  Iteport  of  the  Chief  of 
Engineers  for  1901,  pages  1881  to  1887;  also  report  for  1902,  pages 
1324  to  1332. 

For  convenience  of  reference  the  operations  for  the  past  fiscal  year 
are  given  under  su})headings. 

MAINTKNAN('E   OK  JETTIES   AND   AUXFLIART   WORKS. 

During  the  year  repairs  were  made  to  ITpper  Dam,  Cut-off  dike,  and 
West  dike,  at  the  Head  of  Passes.  West  dike  was  damaged  by  colli- 
sion with  the  steamship  Z</^vJ//r// /(/</;/  on  December  25, 1902,  and  the 
strength  and  usefulness  of  this  structure  were  also  considerably 
impaired  by  undermining,  caused,  in  a  large  degree,  by  the  increased 
current  flowing  across  Head  of  Passes  as  a  result  of  the  placing  of  the 
sill  across  Pass  a  Loutre  in  1900.  It  is  proposed  to  repair  and 
strengthen  this  dike  during  the  next  low-water  stage  of  the  river. 

The  37  wing  dams  in  the  jetty  channel,  7  wing  dams  in  Grand  Bayou 
reach,  5  wing  dams  in  Goat  Island  reach,  and  1  winjjdam  in  Port  Lads 
reach  have  been  maintained  in  good  condition  during  the  year  by  the 
addition  of  willows,  stone,  piles,  and  waling  timber  as  required. 

Three  hundred  and  sixty  feet  of  the  crib  at  the  sea  end  of  the  inner 
west  jetty  was  raised  2  f(»et  and  partly  filled  with  stone.  The  inner 
east  ]etty  was  repaired  with  willows  and  stone  for  a  total  distance  of 
4,600  feet. 

In  the  work  of  the  maintenance  of  the  jetties  and  auxiliary  works 
during  the  fiscal  year  12,833.3  cords  of  willow\s,  3,447  cubic  yards  of 
stone,  485  piles,  13,333  linear  feet  of  waling  timber,  835  screw  bolts, 
and  1,325  cirift  bolts  were  used. 

On  December  25, 1002,  the  steamship  Lale  MtckUjttn  ran  into  and 
damaged  West  dike  at  the  head  of  South  Pass,  the  estimated  cost  of 
repairing  the  damages  being  $774.81);  on  March  1,  1903,  the  Italian 
steamship  Sopenja  ran  into  and  damaged  wing  dam  >Jo.  17,  jetty 
channel,  the  cost  of  repairs  l)eing  $175;  and  on  March  21,  11H)3,  Dam 
Mo.  18,  ( I  rand  Bayou  reach,  was  damaged  to  the  extent  of  $100  by 
collision  with  the  st^^amship  Vtiim,  In  accordance  with  the  provisions 
of  section  14  of  the  river  and  harbor  act  of  March  3, 1899,  these  cases 
were  dul\'  reported  to  the  local  United  States  district  attorney,  and  the 
cost  of  repairing  the  damages  was  collected  in  each  case  and  deposited 
to  the  credit  of  the  appropriation. 
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DRKIKHNCJ. 

The  drcnliro  Btia  workod  in  Snith  Pass  from  July  1  to  Septemljer 
30,  1JM)2,  when,  the  chiinnel  Immiijt  in  such  condition  as  no  longer  to 
require  her  services,  the  dnnl^c*  was  returned  to  the  Mississippi  River 
Commission,  U*avint^  Port  Kads  for  Memnhis,  Tenn.,  on  (>cto])er4, 
1902.  The  tender  SifrhruK  was  rejmired  at  New  Orleans  f  roni  Ootol)er 
9  to  I!*,  1902,  incUisive,  h^avin^i^  on  the  hitter  date,  with  the  Bt^ta  in 
tow,  for  Memphis. 

The  Btia  was  retmnsferred  for  work  at  South  Pass  in  February, 
19()3,  arrivinjif  at  New  Orleans  (m  Feliruarv  3,  Init  not  in  condition  for 
work.  Repairs  were  made  to  the  dredge  and  tender  Sacheni  at  New 
Orleans  until  F(»l)ruarv  13,  when  th(»y  l«^ft  for  South  Pass,  arriving 
on  February  15.  Rc^jmirs  were  continued  at  South  Pass,  and  on  Feb- 
ruary 25  the  dnKl^e  was  in  condition  to  begin  work.  On  acco  nt  of 
the  stage  of  th(^  riv4»r  and  the  condition  of  the  channel  but  little 
dredging  was  n^cjuinHl  up  to  the  end  of  the  tiscal  vear,  l)ut  the  dredge 
has  ])een  held  in  readiness  to  remove  any  shoals  tliat  might  app<*ar  m 
the  channel.  From  April  3  to  27,  inclusive,  XXwJirtu  was  en^ged  on 
the  work  of  tilling  in  the  low  ground  of  the  reservation  at  Fort  St. 
Philip,  La.,  under  authority  of  the  Secrt^tary  of  War,  the  funds  for 
thii  work  being  supplicni  liy  the  Quartermaster's  Department. 

From  September  18  to  October  17,  19<)2,  the  aredgc  a!?«J//^<<  was 
emph)ye(l  in  removing  a  shoal  that  had  fornuHi  in  the  channel  beyond 
the  ends  of  the  jetties.  The  available  channel  depth  was  increased 
from  25.*5  to  30  feet,  with  a  width  of  100  feet.  WIkmi  the  river  began 
rising  in  January,  1903,  the  channel  Ix^yond  the  ends  of  the  jetties 
}>egan  to  shoal  and  the  Sahi)it^  was  again  transferred  to  South  Pass. 
The  dredgi^  arrived  on  April  5  and  In^gjin  dredging  on  April  11.  At 
the  end  of  the  tiscal  vcar  the  Sahhc.  was  still  engaged  in  dredging  the 
channel  in  the  Gulf  ))eyond  the  ends  of  the  jetties,  the  available  ciian- 
nel  depth  having  ])een  incn»ased  from  25  to  28  feet. 

ri'KCIIASK    OK    IJIM). 

On  Decemlwr  0,  1902,  the  legal  representatives  of  the  estate  of 
Jam(\s  B.  Eads,  deceased,  accept(Hl  the  offer  of  IJ^35,(X)0,  made  by  the 
War  Department  NovemlM^r  11,  1902,  for  the  lands  and  buildings 
owned  by  the  estate  on  both  sides  of  South  Pjiss.  The  purchase  price 
was  approv(Kl  by  the  S(H*retary  of  War  Dec(»mber  1 1 ,  1902,  and  was 
paid  into  court  and  tith^.  securecl  for  the  United  States  on  July  8, 1903. 

The  report,  herewith,  of  Mr.  E.  D.  Jones,  junior  engineer,  is  in 
detail  ancf  (complete. 

PERMANENT   APPROPRIATION. 

July  1,  ltM)2,  amount  appropriat^Ml  bv  emergency  river  and  harbor  ai*t, 
approval, I  line  <),  IfHX),  for  liwal  year  1903 $100,000.00 

Amounts  (•ollw*te<l  and  deposited  hy  Uniteil  Staten  district  attorney  for 
damages  to  works .* 1 ,  139. 89 

101, 139. 89 

June  .W,  lfK)3,  amount  cxpendtnl  during  fiscal  year $101, 089. 89 

June  30,  1903,  outstanding  liabilities 100. 00 

101,139.89 
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APPBOFBIATTON   MADE   BY    KIVXR  AND   HARBOR  ACT  OF  JUNE   13,  1902. 

July  1,  1902,  balance  unexpended $75,000.00 

June  30,  1903,  amount  expendt^d  during  fiscal  year $24, 918. 57 

June30,  1903,  outstanding?  liabilities 43,2()1.13 

68,179.70 

July  1,  1903,  balance  available 6,820.30 


ABOTRACT  OF   APPROPRIATIONS. 

Maintenance. 

By  act  of  Conffress — 

Approved  June  6,  1900  (indefinite),  $100, 000  annually $300, 000.  Ol 

Approved  June 6,  1900  (allotted) 10,000.00 

Approved  June  13, 1902 75,000.00 

3a5, 000. 00 
Reverted  to  Treasury 58,337.52 


ABSTRACT  OF  CX)NTRACT8   IN   FORCE   DURING   THE   YEAR   ENDING  JUNE  30,  1903. 

Name  and  address  of  contractor:  Oscar  F.  Barrett,  Cincinnati,  Ohio. 
Work:  Furnishing  and  delivering  7,000  cubic  yards  of  stone  on  the  bank  in  South 
Fbos,  at  $3.75  per  cubic  yard, 
^ted:  January  5,  1903. 
Approved:  January  19,  1903. 

Date  of  expiration:  April  7,  1903  (time  limit  waived). 
Date  of  completion:  May  8,  1903. 

Emergency  cantracL 

Name  and  address  of  contnurtor:  The  Johnson  Iron  Works,  Limited.  New  Orleans 
La. 
Work:  Furnishing  new  boiler  and  repairing  U.  S.  Tug  ^Startle. 
Contract  price:  $3,895. 
Dated:  Det^ember  19,  1902. 
Date  of  expiration:  May  29,  1903. 
Date  of  crompletion:  May  29,  1903. 


COMMERCIAL  STATISTICS   FRO.M    JANUARY   1,  1902,  TO   DECEMBER  31,  1902. 

Port  of  New  OrleajiSy  Ixj. 
[From  information  fumiBhcd  by  collector  of  port  of  New  OrleanB.] 


Cla»i. 


FOREION-BOUND  VBS8ELM. 

Steamen 

Sailing  veMtels 

COASTWISE  VESSELS. 

steamers 

Sailing  vessels 

Total 

ENQ  1903 81 


Entered. 

Cleared. 

Number. 

Tonnage. 

Number. 

Tonnage. 

67 
846 

:« 

1,439,767 
89,071 

877,891 
12.630 

1,002 
A3 

34 

l,7f  0.061 
30,337 

6»5,770 
7,5W 

1.3-16 

2.3G9,:i'>9 

1,880 

2,389.738 
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Jbr«»3«  export*  and  import*. 


Oatton 

OottoD-aecdolI.... 
Catum-Med  cake  i 


Lard  and  IhciI  compounds.. 
Hlicelluieoua 


ToUlezporti 3.(m,3W 


aiHl  gian  and  Tamplm  flbei 
Fiber*  and  textile*,  numuliii' 
Cottun  (abrjrr 
ChemlCBl     ' 


iIh.  dru^  dycK,elo 

_,  jmndy,  llqiior«,b«i!r,i'tc.. 

Collontlea 

Iron  and  *leel.  manufactoiM  of .  ■ . 

TntHU'co.  leaf  and  cigan 

Muttlngs  (Door) 

FertUtie™ 

Eanhcn.  eIus,  and  china  waiv. . . 
'--"- —"itur,  crude 


Total  Importa 

Total  eiportB  and  importu . . 


2,  MS.™ 

177.  US 

a,iB7.si4 

773, 9U 


3.(m,3w 

m.»».5M 

M.M6 

fl,ni.aa 

17,  «5 

l.WT.OB 

MO-M* 

2S,S71.1M 

%m,^ 

I6Mll,B» 

Iran,  Heel,  and  melalj.. . 


jAllCUltl 

lOmllai 


land  men'haiidln!.. 


Tolal  lUpmeQU  .. 


Lumber 

Iron,  atcel,  and  mclaln 

Sngar 

Uanufaclurol  jinKluutsnnd  mercbandlw . . . 
Agricultural  producia 

Total  recelptl" 

Tolal  Bhlpmentiinnii  rrpi-lpw 


M.279 
3H,M1 
804,088 


2,570,000 

10,U4,«I) 

3.1in,7K 
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RBPOBT  OF   MR.   E.  D.  J0NB8,  JUNIOR  ENGINEER. 

Port  £ads,  La.,  July  i,  190S, 

Sib:  I  have  the  honor  to  report  upon  the  maintenance  of  South  Pass  channel, 
MiaBiasippi  Xtiver,  for  the  fisical  year  ending  June  30,  1903. 

The  work  consisted  of  maintaining  the  exit^tin^  jetties,  dikes,  dams,  et(\,  dredging 
where  otherwise  a  channel  of  30  feet  or  more  in  depth  could  not  l:>e  maintained, 
repairing  and  renewing  the  plant^  and  examinations  and  surveys  of  the  channel 
from  deep  water  in  the  Mississippi  River  through  South  Pass  to  deep  water  in  the 
Uulf. 

The  conditions  during  the  recent  high  stage  of  the  river  were  unprecedented.  The 
stage  of  the  river,  as  shown  by  the  Head  of  Pa.<».**e8  ^uge,  for  the  months  of  March 
and  April,  1903,  was  0.4  of  a  foot  above  the  prcce<ling  highest  stage  in  1897.  This 
extra  nead  caused  a  much  swifter  current  at  the  Head  of  Passes  and  in  South  Pass 
than  any  previous  high  river,  and  the  results  were  what  could  l)e  expei^ted.  The 
sconr  was  most  noticeable  around  the  works  at  the  Uea<l  of  Passes  ana  in  the  jetty 
channel.  The  shoaling  l)eyond  the  ends  of  the  jetties  was  as  marked  as  the  scour  in 
the  pass. 

MAINTENANCE  OK  JETTIES,  DIKES,  DAMS,  ETC. 
AT  HEAD  OF  HOUTH  PASS. 

Upper  Dam. — This  structure  was  416  feet  long.  A  row  of  piles  was  driven  along 
the  upper  side,  and  tlie  dam  was  otherwise  strengthened  by  waling  timber  and  ties, 
and  tne  whole  stnicture  lilleil  with  willows. 

On  December  29,  1902,  40  feet  of  the  west  end  was  carried  away  by  the  strong 
current.  This  was  repaired,  the  end  Ix^ing  left  at  an  angle  of  about  45°  with  the  face 
of  the  dam,  making  it  more  iit^arly  parallel  with  the  current.  The  lower  point  is  20 
feet  mside  of  the  old  end,  making  the  present  length  396  feet.  This  new  work  was 
filled  with  willows  wliicli  were  ballastecl  with  stone,  the  willows  in  the  rest  of  the 
dam  being  ball&sted  with  earth. 

Cut-off  dike. — This  dike  extends  from  Upper  Dam  down  to  the  mainland,  and 
stops  all  wash  an<l  current  l:)etween  South  Pass  and  Pass  a  Loutre.  Its  use  is  not 
now  BO  important  since  ttie  made  (or  built  up)  land  l>elow  Upper  Dam  has  become 
covered  with  a  growth  of  willows,  but  it  liiis  t)een  maintained  as  a  safeguard  against 
cro(>s  currents  during  stonns  and  liigh  river. 

On  February  20,  1903,  about  100  feet  of  this  dike  was  carried  away  l)y  a  cave  in 
the  Ixuik.  It  was  rei)airecl  immediately,  but  on  March  20  a  second  cave  in  the  bank 
curried  away  about  60  feet  of  the  new  'work,  leaving  a  hole  55  feet  deep  under  the 
dike. 

If  the  west  end  of  Upper  Dam  and  the  shore  for  a  distance  of  500  feet  below  it 
were  protecte<l  by  a  willow  mattress  it  would  not  be  necessary  to  maintain  the  cut- 
off dike. 

West  dike. — This  stnicture  is  really  a  west  J€»tty  at  the  head  of  South  Pass.  It  was 
rebuilt  and  put  in  good  comlition  in  Deceml)er,  1902. 

On  DecemlK?r  25,  1902,  the  outbound  steamship  Lake  Michigan^  drawing  26J  feet, 
went  aground  neiir  by,  then  swung  against  this  dike;  25  feet  of  the  dike  was  demol- 
ished and  the  next  7o  feet  was  wnsiderably  damaged.  As  the  river  was  rising,  only 
temporary  repairs  could  be  made  at  the  time. 

On  February  20,  1903,  the  tug  Monarch  an<l  oil  l)arge  Ludtoi(/y  outlwund,  were 
driven  to  westward  by  strong  wind  and  current,  and  struck  the  dike  near  the  upper 
end.  The  damage  was  thought  to  l>e  very  little  at  the  time,  but  later,  under  the 
pressure  of  the  strong  current,  it  gave  way  until  the  present  end  is  al)out  100  feet 
below  the  original  end. 

The  current  undermined  the  row  of  jnles  on  the  South  Pass  side  for  a  distance  of 
155  feet. 

During  the  low  stage  of  the  river  this  dike  should  be  n^paire<l.  The  upper  end 
should  bt»  left  in  its  present  iK^sition,  as  a  iH»rnianent  shoal  is  caused  in  South  Pass 
by  the  dike  extending  farther  up;  and  it  sliould  also  be  proti»cted  by  a  willow  mat- 
tress. 

IN  SOUTH  PASS. 

Section  S05-315  ( Goat  Mnmi  reach) . — In  this  rea(!h  there  are  five  wing  dams  on  the 
east  shore  of  the  pass,  which  contract  the  width  and  assist  the  curn^nt  in  maintain- 
ing a  channel  through  tlie  reach.  They  were  all  repaired  and  put  in  good  (!ondition. 
^Section  165-210  ( Grand  Bayou  reach )  .—This  is  the  widest  in  South  Pass.  The  chan- 
nel crossing  from  the  west  to  the  east  shore  in  this  reach  makes  it  more  diflicolt  ta 
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maintain  a  good  channel.  There  are  seven  wing  dams  along  the  east  shore  of  the 
pa»t*,  and  all  have  been  pnt  in  good  condition. 

On  March  15,  1903,  the  steamship  VenuSj  outbound,  in  coming  to  anchor  on  acoonnt 
of  disabled  machinery,  struck  Dam  No.  18  and  wrecked  40  fv>et  of  the  outer  end. 

By  increasing  the  number  of  damn  in  this  reach  the  channel  t^ould  be  made  prac- 
tically self-sustaining.     At  present  there  are  no  dams  on  the  west  shore. 

AT  THK  MOUTH  OF  SOUTH  PASS. 


East  and  went  jetties. — There  was  no  perceptil)le  change  in  the  condition  of  the 
or  west  jetty,  and  no  work  was  <lone  on  them  durins?  tne  year. 

Inner  west  jetty. — Throe  hundred  and  sixty  fe  t  of  the  crib  at  the  sea  end  of  inner 
west  jetty  was  raised  2  feet  and  party  filled  witli  stone.  The  remaining  500  feet  will 
be  raised  during  the  coming  year;  protecrtion  piles  will  also  be  driven  around  the 
end  of  the  jetty. 

Inner  east  jetty. — This  jetty  was  repaire<l  with  willows  and  stone  from  a  point  176 
feet  below  Dam  No.  21  up  to  250  feet  above  Dam  No.  42,  and  from  the  sea  end  up  to 
Dam  No.  8,  a  total  distance  of  4,500  feet.  Some  additional  stone  will  have  to  be 
placed  on  the  willows  Ix'tween  Dams  Nos.  42  and  43,  also  between  Dams  Nos.  8  and 
47.  The  crib  below  Dam  No.  47  was  repaired  and  filled  with  stone.  Ninety-five  feet 
of  the  (^rib  between  east  jetty  and  inner  east  jetty,  at  the  sea  end,  was  repaired  and 
fillet!  with  stone. 

}Mng  dams  in  Jetty  channel. — There  are  87  wing  dams  in  this  reai'h.  Nearly  all  of 
them  were  repaired  during  the  year,  and  all  are  in  jfcKid  condition.  Four  of  them 
were  stnick  by  steamers  during  the  vear,  only  one  l)eing  damaged  to  any  amount. 

The  following  is  a  statement  of  laf>or  and  material  expended  in  the  maintenance 
of  South  Pass  cbannel,  Mississippi  River,  and  where  used: 


Where  u»ed. 


Labor.    '  WIIIowb. 


UDper  Dam.  Head  of  Paases 

Cut-off  (like,  HeAd  of  Pa«ie8 

Wefrt  dike,  Head  of  PasaeH 

WcHt  shore.  South  Paw,  section  289. 

Dams  in  Recttion  305-315 

Dams  In  section  155-210 

Dams  in  jetty  channel 

Inner  east  jetty 

Inner  west  jetty 


5 


Hours 
2.832. 

6K5 
5, 067. 

126 

306 

1.069. 

1,985. 

13,646 

856 


Crib  at  end  inner  east  jetty 

Mooring  piles  and  landing? 

Repairing  plant 

Building  derr'ck  banarc 

Installing  machinery   on    derrick 

barge * 

Unloading  ballast 

Piling  lumber,  etc 

Cleaning  premises 

Coaling,  etc.,  on  dredges 

Extra  labor  on  boats 

Grinding  tools 

Lost  on  account  of  rain 

Total 


868 
63 

1,266. 


484.  r» 
161.  r> 
243. 5 
314.5 
735 
510 
17 
662 


31.651.5 


Oordf. 
1,442.7 
414.8 
2,453.8 
60 

116.4 

724 

1,168.5 

6,453.1 

Plank,  ik 

inches 

by     12 

inches 

by     2  0 

feel. 

Tit) 
0 


Rtone. 


Piles. 


Cu.  yd». 
40 

i9' 

39 

No. 
107 
43 

175 

79' 

355 

2.442 

67 

17 
95 
37 

406 

ii' 

Waling 
timber. 


Lin.  fret. 

900 

300 

2,230 


380 
940 
560 
908 
3,360 


Screw 
bolts. 


So. 
139 
59 
852 


3,575 
180 


46 

149 

74 


16 


Drift 
bollB. 


No, 


217 


1 

•  •••••••••  •••«••••,••*•••«■ 

12,833.3   3.447 

485 

13.333  '   835    1,W 

DREDGING. 


The  dredge  Beta  worked  in  South  Pass  from  July  1  to  September  80,  1902.  On 
Octol)er  1,  1902,  preparations  were  begun  for  returning  to  Memphis,  Tenn.,  and  the 
Beta  left  Port  IMs  on  October  4,  1902. 

On  February  15,  1903,  the  Beta  returned  to  Port  Eads,  but  on  account  of  the  stage 
of  the  river  and  the  condition  of  the  channel  dredging  was  not  necessary  until  Mai3i 
20,  when  the  dredge  wa«i  moved  to  sections  155-210;  but,  as  the  amount  of  work  waf 
not  commensurate  with  the  cost,  dredging  was  discontinued  from  March  30  to  April 
27,  1903.    During  this  latter  period  the  Beta  was  at  Fort  St.  Philip,  La.    The  dredge 
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left  South  Pass  for  Fort  St.  Philip  on  April  8,  arrived  at  Fort  St.  Philip  on  April  9, 
and  returned  to  South  Pass  on  April  27,  1903.  From  May  2  to  22,  inclusive,  the 
dredge  worked  continuously  at  section  155-210.  Since  that  date  it  has  been  necessary 
to  dredge  but  a  few  hours  each  week  to  dispose  of  the  small  shoals  that  appear  from 
week  to  week. 

The  stage  of  the  river  being  from  2  to  3  feet  above  the  plane  of  reference,  it  was 
not  practicable  to  dredge  at  times  when  the  reports  showed  a  channel  less  than  30 
feet  m  depth. 

Operations  of  dredge  Beta  for  year  ending  June  SOy  1903. 


Locality. 


Section  306-315  .. 
BecUon  155-210  . . 
Section  20^50.... 
Ports  Bads  reach 
Jetty  channel . . . 

Total 


Moving 

Arranging 

Laying 

Dredgi 

nR. 

for 

plant  and        at 

.oteamerH. 
h.     in. 

repairs. 

bank. 

h. 

TO. 

h.     m. 

I)ay«. 

48 

15 

8    50 

26    55 

171 

15 

60    55 

358    05 

73 

141 

20 

24    35 

133    55 

69 

00 

9    20 

53    40 

82 

10 

15    15 

82    35 

512 

00 

118    55 

655    10 

73 

Cut  made. 


Length. 

Feet. 

3,350 

38.800 

14,075 

9,550 

5,500 


71,275 


Width. 


Fnet. 
25 
40 
50 
50 
45 


Depth. 


Fret. 
3.5 
3.5 
4.5 
4.5 
5.0 


Sabine. — On  September  12,  1902,  the  available  depth  of  water  in  the  channel 
beyond  the  ends  of  the  jetties  being  but  25.6  feet,  the  dredge  Sahine  was  sent  to  this 
place  from  Sabine  Pass,  Tex.  Arriving  on  September  17,  1902,  dredging  in  the 
channel  beyond  the  ends  of  the  jetties  was  begun  on  September  18,  and  continued 
until  Octolier  17,  1902.  A  channel  30  feet  in  depth  and  100  feet  in  width  was  then 
obtained. 

The  dredge  Sabine  left  for  New  Orleans  for  repairs  on  October  18,  1902. 

When  the  river  began  rising  in  January,  1903,  the  channel  beyond  the  ends  of  the 
jetties  began  to  shoal.  On  March  20, 1903,  the  available  depth  was  27.5  feet;  on  April 
11  it  was  25  feet. 

The  dredge  Sabine  returned  to  Port  Eads  on  April  5,  1903,  and  after  changing  the 
furnaces  from  oil  to  coal  burning  began  dredging  in  the  channel  beyond  the  ends  of 
the  jetties  on  April  11,  1903.  Operations  have  l^n  continued  in  that  locality  since 
that  date. 

Operations  of  dredge  Sabine  for  year  ending  June  30^  1903. 


Locality. 


Beyond  the  jetties. 


Moving  to 
and  from 
dredging 
position. 


h. 


82 


Pump- 
ing. 


625 


h. 


191 


^^^^     Repaid. 


h.    m. 
52    45 


Number 
of  loads. 


1,148 


EXAMINATIONS   AND   SURVEYS. 


Weekly  surveys  were  made  of  the  shoaler  localities  in  South  Pass,  monthly  surveys 
were  made  of  the  jetty  channel  and  the  channel  beyond  the  ends  of  the  jetties  to 
deep  water  in  the  Gulf,  and  a  detailed  annual  survey  was  made  of  the  14  miles  of 
channel  from  the  main  river  to  deep  water  in  the  Gulf,  the  charts  of  which  accom- 
pany this  report. 

By  command  of  the  Chief  of  Engineers,  imder  date  of  December  6, 1902,  the  planes 
of  reference  for  soundings  were  changed  from  ** average  flood  tide"  to  "mean  low 
tide,'*  this  to  conform  to  act  of  June  13,  1902.  The  change  became  effective  on 
January  1,  1903. 

The  present  planes  are  indicated  by  a  reading  of  3.1  feet  on  Port  Eads  gauge  for 
all  soundings  from  deep  water  in  the  Gulf  up  to  a  point  5  miles  above  South  Pass 
light  and  by  a  rt»ading  of  1.96  feet  on  Head  of  Passes  gauge  for  the  remaining  distance 
up  to  deep  water  in  the  Mississippi  River. 

The  ola  planes  of  reference  were  4.2  feet  on  Port  Eads  piuge  for  all  soundings 
below  East  Point  and  2.4  feet  on  Head  of  Passes  gauge  for  all  soundings  above  East 
Point. 


1286      BEPOBT   OK   THE   OHIBP   OF   ENGINEEBS,   tT.  8.   AKICT. 

The  following  Ubie  givM  the  depth  of  water  throufth  the  shoftler  rMchew  in 
Paas,  the  Jetty  channel,  and  the  channel  lieyund  the  ends  of  the  jettiee: 


Be;oDil  JctUo. 

Jelty  rtunnol. 

PonEvbreuh. 

D..e. 

A«11- 
depth. 

AT.iUblewldlh 
o[  cbaniiel. 

a™U- 
Bble 
depth. 

Available  width 

otcluancl. 

depth. 

ATBlUble  wtdlb 
orchumel. 

1 
1" 

too 

MO 
220 

to 

%    .    SO 

twt.  jlecl. 

feel. 

2S      »       ai 

tPtt     t«t.     fML 

1MZ. 

25_ 

fM.lFftl- 

iw'    iw 

iioi:;:;:; 

vi.b 
SB.  A 
».« 
■JS.i 

at,  7 

30 

s- 

as 

1  1 

/W. 

30.6 
30 

a».s 
so.« 

£:: 

30.2 

a.  8 

80.5 
32.1 
K.3 
80 

^-  ^!'^ 

StpwmWr 

«0      115    ....jj 

S';::::;:::::: 

iM ;   170     100 

2»,    135 

»a .   lao 

200  1     I1& 
MO      165 

» 

i^?' 

W 

1 



■ 

Mllon 

WKSO. 

SooUoi 

-■LVJIO. 

ell<Hiai5  31&. 

Date. 

dSS;'ih. 

Anllablc  n 

olcbum 

1. 

'  Avunahlc  vidth 
Avail-         ol  channel. 

ATall' 
28.5 

AralUble  whMi 

26    .    M 

(Wl. 

So,    i«0 

ai.s     ISO 

»      1     22.^ 

liii 

■:'        30 

Int. 
nn. 

29G 

s 

2H         » 

leet.j.«t 

lattt. 

nrt. 

SS.  1 

Is 

■ai.2 

30.7 

200 

60 
70 

IM 

120 

iW.:«* 

gss^;;;;;;;:;; 

If;;: 

1; 

2S!3 
30.0 

i:f 

W.4 

200^     a 
200  

1«0  1 

S^;;;;;;;;;;; 

ill 

a«  ;  130  ' 

310  1     150  '        » 

3 

210 

"°i 

The  floating  plant  coneists  of  I  tug,  2  steam  launches,  1  pile  driver,  1  derrick  b<Mti 
8  bargM),  1  yawl  boat,  and  4  skiffti. 

The  tuK  Starlif  and  launch  dmeral  Reeie  wore  dock»l  and  painted,  a  new  boiler 
and  tail  ghaft  placed  in  eac-h.  ami  other  miDi-r  repairs  made.  The  launch  VbiAS 
y.na  dcH-ked  and  [lainted  and  a  new  enicine,  tail  xhaft  and  whe«l  inHtalled.  The  tinll 
nf  the  derrick  boat  became  nnBer\'iceahlu  and  a  new  hull  was  built  and  launched 
June  2, 1903;  the  machinery  is  now  being  transferred  from  the  old  barge  to  the  naw 
one.    The  bargee  were  repaired  and  kept  in  serviceable  condition. 


The  permanent  force  consists  of  2  junior  engineers,  1  overeeer,  I  master,  3  steam 
engineers,  1  carpenter,  1  leadsman,  1  stoker,  i  deck  hands,  1  gai^  obeerver,  ajid  1 
watchman,  being  16  in  number.     The  laboring  fon-e  averaged  II  men. 


Four  featnree  in  connection  with  the  navigation  of  the  14  miles  of  chaime]  m 
worthy  of  notice. 

{1)  Conditioa  oj  channel. — At  the  head  of  South  Pass  and  throughout  its  entin 
length  to  the  M'a  ends  of  the  jetties  the  channel  coMi|>ared  very  favorably,  in  lioth 
depth  and  width,  with  that  of  any  previous  year.    Daring  the  period  of  high  river. 
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when  moyinff  sand  caused  irregolaritiefl  in  the  channel,  the  water  surface  remamed 
sufficiently  ahove  the  low-water  plane  to  insure  safe  navigation.  There  is  no  record 
of  any  vessel  eoing  aground  while  in  the  pass,  and  but  one — the  steamshin  Lake 
Michigan — at  the  head  of  the  pass;  and  this  one  case  was  not  due  to  any  deficiency 
in  the  channel.  All  damage  done  to  wing  dams  by  vessels  was  by  those  which  were 
entirely  out  of  the  channel. 

At  times  during  the  year  the  channel  beyond  the  ends  of  the  jetties  was  not 
adequate  to  the  demands  of  commerce,  and  required  close  attention.  On  account  of 
the  neavv  deposit  of  sediment  the  channel  was  irregular  and  unstable.  Three 
vessels  wnile  in  the  channel  grounded  so  firmly  as  to  require  assistance. 

(f )  Fogs. — Navigation  was  impeded,  and  on  several  occasions  entirely  suspended, 
by  dense  fogs.  On  account  of  the  early  rise  of  the  river  fogs  occurred  with  greater 
frequency  and  throughout  a  longer  peri(>a  than  is  common  at  this  point.  The  ground- 
ing of  four  or  more  vessels  in  the  vicinity  of  the  ends  of  the  jetties  should  be 
Attributed  to  this  cause. 

(S)  Current. — The  imprecedented  current  during  the  high  river  caused  difficulty 
in  entering  the  pass  at  either  end. 

The  set  of  the  current  across  the  head  of  South  Pass  and  into  Southwest  Pass 
caused  two  cases  of  vessels  colliding  with  the  structure  known  as  •^^  West  dike.'' 

At  the  sea  entrance  to  the  jetties,  where  considerable  change  in  course  is  necessi- 
tated by  the  encroachment  on  the  channel  by  the  shoal  to  westward,  the  current 
has  been  a  serious  factor  in  navigation.  There  are  records  of  seven  vessels  ground- 
ing near  the  west  jetty  light,  having  failed  to  '* straighten  up''  after  reaching  the 
ends  of  the  jetties. 

(4)  Increase  in  draft  of  steamers. — During  the  fiscal  year  ending  June  30,  1903, 
73  ships  navigated  the  pass  drawing  26  feet  or  more,  as  compared  with  16  during  the 
previous  ^ear.    The  greatest  drafts  have  been  tabulated,  as  follows: 

1  drawing  28}  fecft. 
-  3  drawing  28  feet. 

3  drawing  27}  feet. 

20  drawing  27  feet  and  less  than  27}  feet. 

46  drawing  26  feet  and  less  than  27  feet. 

AIbo  66  drawing  25  feet  and  less  than  26  feet. 
Very  respectfully,  your  obedient  servant, 

E.  D.  JoNBs,  Junior  Engineer, 

Lieut.  Col.  H.  M.  Adams, 

Corps  of  Engineers. 


U6. 
IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

During  the  past  ti.scal  year  dredging  has  been  done  for  the  mainten- 
ance of  low-water  navigation,  under  emergency  contract  entered  into 
with  John  J.  Keegan,  dated  August  6,  1902.  Work  was  commenced 
at  head  of  bayou  on  September  5,  1902,  and  continued  until  Decem- 
ber 13,  1902,  when  the  stage  oi  water  was  such  as  to  render  dredging 
unnecessary.  The  dredge,  with  a  double  crew,  was  furnished  for  $68 
per  day  of  sixteen  hours.  The  operations  of  the  dredge  extended  over 
a  distance  of  ^  miles,  and  actual  dredging  was  done  for  about  2i 
miles.  Nine  bars  and  54  obstructions  were  removed  from  the  stream, 
the  amount  of  material  dredged  being  49,380  cubic  yards.  The  dredge 
was  employed  8tHf  days. 

No  estimate  for  additional  funds  for  this  work  is  asked,  as  Con- 
gress'has  authorized  the  construction  of  a  lock  and  dam  at  the  head 
of  the  bayou  by  a  State  levee  board. 

Money  Htatement, 

July  1,  1902,  balance  unexpended $8,473.43 

June  30,  1903,  amount  expended  during  fiscal  year 6, 351. 28 

July  1,  1903,  balance  unexpended  and  available 2, 122. 16 
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ABSTRACT  OP   APPROPRIATION  A. 


By  act  of  Confirec 

ApprovedJune  13, 1878 $10,000 

Approve<i  March  3, 1879  ...  10, 000 

Approved  June  14,  1880 5, 000 

Approved  July  5,  1884 5, 000 

Of  August  11,  1888 50,000 

Approved     September    19, 

1890 50,000 

Approved  July  13,  1892 50, 000 


Bv  act  of  Congress — 

Of  August  18, 1894 $40,000 

Passed  June  3,  1896 25,000 

Approved    March    3,    1899 

(maintenance) 7, 500 

Approveii    June    13,     1902 

(maintenance) 7,500 

Total 260,000 


ABSrTRACT  OF  CONTRACTS  IN   FORCE   DURING   YEAR   ENDING   JUNE  30,  1903. 

For  dredging  and  removing  obstructions. 

Name  and  address  of  contractor:  John  J.  Keegan,  New  Orleans,  La. 

Work:  Furnishing  dredge  boat  and  crew,  at  $68  per  day  of  sixteen  hours. 

Dated:  Au^t6,  1902. 

Date  of  beginning:  September  5,  1902. 

Date  of  completion:  December  13,  1902. 


CX>MMERCIAL  STATISTICS,    FROM   JANUARY   1,  1902,  TO   DECEMBER  31,  1902. 

Vessels  entering  and  departing. 


Number. 


Steamera 

Sailing  veflwlB. 
Barges 


28 
19 
18 


I  Netreffia- 
Trlp«.    1      terea 
,   tonnage 


540 

194 

1,201 


Total 


65 


1,9S5 


44,967 

1.940 

154.504 


201,461 


Draft  of  heaviest  yessel:  Light,  2  feet;  loaded,  9  feet. 


Shipments  and  receipts  by  uxiter. 


Articles. 


SHIPMENTS 

Merchandise 

Ck>tton  and  cotton-seed  products 

Rice 

Flour  and  meal 

Sugar  and  molasses 

Mots 

Potatoes 

Total 

RECEIPTS. 

Crude  oil 

Coal 

Merchandise 

Total 

Orand  total 


Tons. 


7,928 
SOO 
447 
180 
34,358 
200 

2,747 


46.160 


42,300 

88,300 

5,985 


86,685 


182,745 


Value. 


1594.540 

24,fl00 

22,850 

4,500 

2,018,186 

8,000 

68,676 


2,735,850 


148,810 
184,060 
448,875 


726,746 


3,462, 
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U7. 

IMPROVEMENT  OF  BAYOU  PLAQUEMINE  AND  GRAND  RIVER  AND 

PIGEON  BAYOUS,  LOUISIANA. 

For  a  detailed  record  of  the  improvements  see  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  pages  1496-1500;  for  1897,  pages 
1759-1760;  for  1898,  pages  1471-1472;  for  1900,  pages  2251-2258;  for 
1901,  pages  1890-1898;  for  1902,  pages  1334-1340. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  continuing 
contracts  to  be  entered  into  to  complete  the  project,  not  to  exceed 
$1,173,250,  exclusive  of  amounts  therein  and  previously  appropriated. 
This  entire  amount,  with  the  exception  of  $13,250,  nas  since  been 
appropriated  by  Congress. 

For  convenience  of  reference  the  operations  for  the  past  fiscal  year 
are  given  under  subheadings. 

PLAQUEMINE  LOCK. 

The  foundation  for  this  lock  was  completed  December  31, 1897,  under 
contract  with  E.  A.  Burriss,  dated  June  24,  1895. 

A  contract  amounting  approximately  to  $501,757.60,  for  construct- 
ing the  lock  and  excavating  approaches,  was  entered  into  with  Stewart 
&  Co.  on  May  28,  1898„  to  be  completefi  by  June  30,  1903.  Prelim- 
inary^ work  was  commenced  in  August,  1898,  and  construction  work 
on  February  2,  1899. 

At  the  end  of  the  last  fiscal  year  the  following  work  on  the  lock  had 
been  completed:  All  of  the  masonry,  with  the  exception  of  recesses 
left  in  the  lock  walls  for  the  operating  machinery;  5  miter  sills;  the 
top  anchorages  for  the  main  gates;  3  rows  of  snuboing  hooks;  20  inlet 
pipes  placed. 

There  has  been  no  actual  work  under  this  .contract  during  the  last 
two  fiscal  years. 

In  accordance  with  instructions  from  the  Chief  of  Engineers,  sup- 
plemental contract  was  entered  into  with  the  contractors,  Stewart  & 
Co.,  on  June  18,  and  approved  by  the  Secretary  of  War  on  June  24, 
1903,  providing  for  the  annulment  of  their  contract  for  construction 
of  lock  and  approaches  upon  the  payment  to  the  contractors  of  the 
retained  percentage  and  other  items  claimed  by  them,  aggregating 
$24,236.40. 

A  revised  project  providing  for  the  completion  of  the  lock  and 
approaches  was  appro ved  June  12,  1903.  This  project  contemplates 
entering  into  two  .separate  contracts,  one  to  include  the  gates,  iron 
work,  and  necessary  work  on  miter  sills,  and  the  other  to  incluae  the 
excavation  of  the  two  end  approaches,  the  back  fill  behind  the  lock 
walls,  and  the  construction  of  tne  two  approaches.  The  specifications 
for  this  work  were  approv  ed  June  11,  1903. 

On  August  9, 1900,  a  crack  in  the  floor  of  the  lock  began  to  develop, 
owing  to  settlement  of  the  walls.  Frequent  levels  have  been  taken 
since  that  date,  and  it  is  thought  that  the  settlement  has  now  about 

ceased. 

For  testing  purposes  100  tons  of  pig  iron  were  placed  on  one  pivot 
stone  of  the  gates  in  July  and  a  second  100  tons  on  another  pivot  stone 
in  November,  1901,  and  removed  in  May,  1902. 
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No  work  has  been  done  under  contract  entered  into  November  18, 
1899,  with  the  Otis  Elevator  Company  for  constructing  and  installing 
operating  machinery  and  power  house  at  a  e>ost  of  1114,000.  The  com- 
mencement of  this  work  is  contingent  upon  completion  of  the  lock. 

The  purchase  of  1.25  acres  of  land  on  the  north  side  of  the  river 
approach  to  the  lock  for  )^,500  and  0.31  acre  on  the  south  side  of  the 
nver  approach  for  $4,000  was  completed  August  24,  1900.  This  land 
was  required  for  the  approach  to  tne  lock. 

A  contract  with  John  Short  for  construction  of  a  protection  levee 
was  entered  into  April  23  and  approved  May  5,  1902.  The  work  was 
completed  in  July,  1902. 

During  the  past  fiscal  year  no  work  has  been  done  under  the  con- 
tract wi&  Charles  Clarke  &  Co.,  dated  July  15,  1903,  for  the  rectifi- 
cation of  Bayou  Flaquemine.  There  is  included  in  this  contract 
1,027,500  cubic  yards  of  excavation,  of  which  amount  402,630  cubic 

Jards  had  been  removed  to  June  5,  1902,  since  which  date  no  work 
as  been  done.  The  contract  time  for  completion  of  this  contract  has 
been  waived  for  a  reasonable  period.  The  contractors  have  been  noti- 
fied that  they  must  proceed  with  the  work. 

GRAND  RIVER  AND  PIGEON   BAYOUS. 

These  streams  form  part  of  the  Plaquemine  all-water  route,  con- 
necting a  number  of  navigable  streams  of  Louisiana  with  the  Missis- 
sippi fiiver,  and  their  improvement  was  added  to  the  general  project 
by  act  of  July  13,  1892. 

Dredging  and  snagging  operations  were  carried  on  in  these  streams 
from  1893  to  1897,  but  obstructions  continued  to  form. 

Dredging  and  snagging  operations  were  carried  on  in  Grand  River 
from  June  30, 1900,  to  April  20.  1901,  from  a  point  3i  miles  above 
Bayou  Pigeon,  in  that  stream,  ana  on  down  toward  Bayou  Posteo.  A 
bar  at  the  mouth  of  Bay  Natchez  was  also  removed. 

A  survey  of  Grand  Kiver  from  Pigeon  Bayou  to  the  Atchafalayi 
River  near  Morgan  City,  through  my  Natchez,  Bayou  Long,  and 
Flat  Lake,  was  completed  March  25,  1901.  A  project  was  approved 
April  20,  1901,  and  nioditied  March  21,  1902,  for  dredging  cnannel 
through  Flat  Lake  and  Bay  Natchez,  and  a  contract  with  Charles  Clarke 
&  Co.  was  entered  into  April  3  and  approved  May  1.  1902,  for  dredg- 
ing a  60-foot  channel,  at  20  cents  per  cubic  yard.  Tne  work  was  com- 
menced in  Flat  Lake  July  5  and  m  Bay  Natchez  August  7,  1902,  and 
282.122  cubic  yards  of  material  removed  to  June  30,  1903.  Channels 
50  feet  wide  and  10  feet  deep  for  a  distance  of  9,733  feet  in  Flat  L^ke 
and  24,538  feet  in  Bay  Natchez  were  excavated,  the  channel  through 
Flat  Lake  being  completed  on  January  30,  1903.  Eighty-two  piles 
were  driven  in  Bay  Natchez  and  Flat  L^ke  for  the  purpose  of  mark- 
ing channel. 

BANK  PROTECTION. 

During  the  past  j^ear  there  has  been  no  additional  caving  of  the 
banks  of  the  Mississippi  River  in  the  vicinity  of  the  Flac^uemine  Lock. 

One  of  the  results  or  the  high  water  in  the  Mississippi  River  during 
the  past  year  was  to  erode  and  cut  away  the  bank  near  the  site  of  the 
lock.  It  is  recommended  that  a  mattress  600  by  400  feet  be  placed  in 
the  river  in  front  of  the  lock  site  at  an  estimate  cost  of  ^5,000.  An 
estimate  for  these  funds  is  submitted. 
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The  work  done  during  the  year  is  fully  described  in  the  accompany- 
ing report  of  Mr.  J.  I.  Conklin,  assistant  engineer,  at  Plaquemine, 
La.,  to  which  attention  is  invited. 

It  is  proposed  to  expend  the  available  balance  to  the  credit  of  this 
aupropriation  in  completing  the  lock  and  approaches,  dredging  in  Bayou 
Plaquemine  and  in  Bay  Natchez,  Louisiana. 

Money  atatemetit, 

July  1,  1902,  balance  unexpended $695,007.97 

June  30,  190Ii,  amount  expended  during  fiscal  year 68, 023. 42 

Julv  1,  1903,  l)alance  unexpende<l 626, 984. 55 

July  1,  1903,  outfltanding  liabilities 11,948.20 

July  1,  1903,  balance  available 615,036.35 


July  1,  1903,  amount  covered  by  uncompleted  contracts 245, 316. 06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement  in  addition  to  the  balan(>e  un- 
expended July  1,  1903 35, 000.  00 

Submitted  in  (x^nipliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP   APPROPRIATIONS. 


By  act  of  Congress — 

Of  August  1 1,  1888 $100, 000 

Approved    September    19, 

1890 100,000 

Approved  Julv  13,  1892. . .  150, 000 

Of  August  18, 1894 110, 000 

Of  June3,  1896 20,000 


By  sundry  civil  at!t  approved — 

June4,1897 

March  3, 1899 

June  6,  1900 

March  3,  1901 


$350,000 
400,000 
200,000 
210,000 


Total 1,640,000 


ABSTRACT  OF  CONTRACTS   IX   FORCK    DURING   THE   YEAR   ENDING   JUNE  30,  1903. 

For  constructing  lock  and  approaches. 


Name  and  addruMN  of  contractor. 


Stewart  &  Co.,  Si.  Louis.  Mo . 


Dated. 


Approved. 


Date  of 
beginning. 


May  2H,  1898  I  June  17, 1898     Aug.  16, 1898 


Date  of 
expiration. 

June  30, 1903 


Itoms- 


Concrete cubic  yards. 

Granite cubic  feet. 

Medium  Bteel pounds. 

High  rteel,  forged do. . . 

High  steel,  cast do. .  . 

Cart  iron do. . . 

Bronze do. . . 

Iron  pipe,  li-inch linear  feet. 

Timber feet  B.  M. 

Sluice  valves each. 

Excavation cubic  yards. 


Total 

Amount  performed  to  June  24, 1903. 


Appn>xlmat  ? 
quantities. 


84.713 

a,  304 

1,788.019 

1H.600 

20<'>,372 

125.342 

275 

1,665 

1,273 

16 

300.000 


Price». 


$3.37 
2.00 

:^ 

.07} 

.08 

.32 

.60 
30.00 
78. 75 

.87 


Amounts. 


$285,482.81 

12,608.00 

69,732.74 

1,627.20 

15,477.90 

8,760.26 

88.00 

782.60 

88.19 

1,260.00 

111,000.00 


601,757.60 
806,975.86 


Annulle<l  by  supplomeutal  contract  entered  into  by  direction  of  the  Chief  of  Enei- 
neerp,  dated  June  18,  approved  l)y  the  Secretary  of  War  June  24, 1903,  providing  for 
abrogpation  of  contract  and  payment  to  the  contractore  of  retained  percentage  and 
other  items  claimed  by  them  aggregating  $24,982.37. 
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For  constructing  operating  machinery  and  power  house  for  lock. 


Name  and  addrew  of 
contractor. 


Dated. 


Approved. 


Otis  Elevator  (:<>.,  New  I  Nov.  18. 1899     Dec.  30, 1899 
York.  N.  Y.  '  I 


Date  of  beginning.        Date  of  expiration. 


Whennotice»hall  >  Six  months  after  notice 
be  given  to  the  J  to  commence  has  been 
contractor.  given. 


The  entire  work  to  be  completed  for  an  amount  of  $114,000. 
Notice  to  commence  had  not  been  given  and  no  work  had  been  done  up  to  June 
30,  1903. 

Fur  dredging  to  enlarge  the  bed  of  Bayou  Plaquemine  from  the  raUroad  bridge  to  detp 

uHitsr  below  Dardennes  Bend, 


Name  and  addrcfw  of  con- 
tractor. 

Dated. 
July  16,1899 

Approved. 

Dateof  begin- 
ing. 

Date  of  expiration. 

Chas.  Clarke  <&  Co.,  Qalves- 
ton,  Tex. 

Sept.  13, 1899 

Nov.  12,1899 

Jane  30,  1901:  extended  to 
June  30,  1902;  time  limit 
waived. 

About  1,027,509  cubic  yards  of  material  to  be  removeil;  contract  price,  13.98  cents 
per  cubic  yard;  total  amount  about  $143,645.76. 
A  total  of  402,630  cubic  yai.is  of  material  had  been  remove<i  up  to  June  30,  1903. 

For  rondrwiUm  of  prolectum  letr£  at  Plaquemine  lAfck. 


Name  and  addrew  of 
contractor. 

Dated. 

Approved. 

Completed. 

Work. 

John  Short  St.  Charles, 
Mo. 

Apr.  23,1902 

May     5,1902 

July,  1902 

Placing  about  18,000  cubic  yardf 
eartb  In  constructing  levee  and 
filling  behind  lock  wall  at  27 
cents  per  cubic  yard. 

For  dredging  Flat  Lake  and  Bay  Natchez^  Grand  Rir^^  Louisiana, 


Name  and  addrem  of 
contractor. 


Chas.  Clarke  &  Co.,  Gal- 
veston, Tex. 


Dated. 


Apr.  3,1902 


Approved. 


May  1,1902 


Date  of  be- 
ginning. 

July  5,1902 


Date  of  expiration. 


July  5. 1903;  time  limit  waived. 


For  removing  not  exceeding  377,000  cubic  yards  of  material;  contract  price,  20 
cents  per  cubic  yard. 
A  total  of  282,122  cubic  yards  of  material  had  been  excavated  up  to  June  30,  1908.. 


COMMERCIAL  OTATISTICS,  FROM   .TANITARY   1,  1902,  TO   DECEMBER  31,  1902. 

Vessels  entering  and  departing. 

Number 169 

Net  registered  tonnage 3, 000 

Praft  of  heavest  vessel: 

Light feet..  5 

IxMuied do. . .  8 
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Sftipmenls  and  receipts  hif  water. 


Articles.  '     Toiw. 


Value. 


HHIPMENT8. 


Merrhandlne 70,000 

T^ugareanc '      -10,000 


tl.6.'i0,000 
160,000 


Total I    110,000        1,810,000 


RECKIPTH. 


FiHh,  oyutcrs.  fur,  and  produce ,      12, 000 

Coal  and  fuel I      40, 000 

Logs 130,000 


600,000 

180,000 

1.820,000 


Total I    182.000        2,600,000 


Grandtotal 292,000  ,      4,810,000 


Note. — At  present  no  vesselH  are  engaged  in  regular  trade  on  Bayou  Plnquemine.    The  principal 

Krt  of  the  freight  is  handled  in  small  flats.    There  is  no  way  of  determining  the  tonnage  of  or  num- 
r  of  trips  made  by  each. 


REI*<)RT   OF   MR.  .1,   I.  CONKLIN,    AHHIHTAXT    KNGINEBK. 

Plaquemine,  La.,  July  1^  190S. 

Sib:  I  have  the  honor  to  submit  the  following  rep()rt  of  the  work  under  appropria- 
tions for  improving  Bayou  Plaquemine  and  Grand  River,  Louisiana,  in  chai^  of  this 
office,  for  the  liscal  year  ending  June  30,  1903: 

CONTRACTS   IN    FORCE   DURING    YEAR   ENDINtf   JUNE  30,  1903. 

Stewart  <t*  Co. — Building  lock  and  excavating  approaches. 

Otis  Elevator  Compa?iy.— Constructing  power  hou^e  and  operating  machinery. 

Charles  Clarke  dc  Co. — Widening  and  deepening  Bayou  Plaquemine  between  rail- 
road bridge  at  Pla(]ueniine  and  Dardennes  bend,  a  distance  of  5.08  miles.  Excava- 
ting a  50-foot  channel,  10  feet  deep,  .with  perpendicular  sides,  in  Flat  Lake  and  Bay 
Natchez,  Louisiana,  respectively,  1.9  ano  7  miles  in  length. 

John  Short. — Building  a  protection  levee  from  the  northwest  corner  of  Placjuemine 
lock  to  the  present  levee  in  front  of  lock. 

Plaquemine  lock. — Up  to  June  30,  1901,  then*  had  Ix^en  accomplishe<l  by  Stewart  & 
Co.  the  following  work: 

Excavation cubic  vards. .  29, 833 

Concrete Ido 80, 832 

Granite cubic  feet. .  6, 072 

Cast  iron pounds. .  129, 198 

Medium  steel do 5, 900 

High  steel : 

Cast do....  32,266 

Forged do 15,956 

Bronze do 624 

There  has  l)een  no  actual  construction  under  this  contratrt  during  the  last  two  fiscal 
years.  The  contractor  has  removed  from  the  works  nearly  all  the  plant  used  in  car- 
rying on  the  contract.  There  still  remain  to  complete  the  Plaouemine  lock  the 
excavation  between  the  lock  and  railroad  bridge,  the  fill  behind  the  lock  walls,  the 
erection  of  the  gates,  the  excavation  and  construction  of  the  approaches,  and  the  con- 
struction of  the  power  house  and  installation  of  the  operating  machinery. 

In  view  of  the  fact  that  it  would  probably  be  necessary,  preparations  were  made  to 
relet  that  portion  of  the  work  covered  by  the  contract  with  Stewart  &  Co.  not  com- 
pleted, together  witli  that  portion  of  the  work  not  already  contracted  for,  and  to 
make  for  the  completion  of  the  work  two  separate  contracts,  one  to  include  the  gates, 
ironwork,  and  necessary  work  on  miter  sills,  and  the  other  to  include  tlie  excava- 
tion of  tlic  two  end  approaches,  the  back  fill  behind  the  lock  walls,  and  the  construc- 
tion of  the  two  approaches. 

There  has  been  no  pumping  plant  maintained  during  the  year,  and  the  lock  cham- 
ber is  now  filleil  with  water  to  a  dt^pth  of  16  feet. 

There  has  l)een  no  ad<litional  cracking  of  lock  walls,  and  no  apparent  settlement. 

Bank  protection.— There  in  8ubmitte<l  with  this  report  a  blueprint*  showing  th<» 

«  Not  forwarded. 
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position  of  the  old  mattress  work  along  the  river  in  the  front  of  the  lock,  the  soimd- 
inffs  from  survey  of  1903,  and  contours  from  surveys  of  1901  and  1903|  dotted  and 
full  lines,  respectively. 

Thd  comment  to  be  made  in  the  comparison  of  these  contours  is  that  the  effect  of 
the  hij?h  water  of  1903  along  the  area  covered  by  this  survey  was: 

First.  To  cause  a  deposit  of  from  5  to  10  feet  over  a  large  portion  of  the  mattressei 
placed  in  1901-2. 

Second.  To  erode  and  cutaway  the  bank  covere<l  bv  Dike  No.  3,  placed  in  1896  on 
section  **U"  line  (l)-(2),  from  20  to  30  feet. 

Third.  To  cut  out  the  1  )ank  below  No.  4  and  above  Dike  Nu.  5.  I  regard  the  most 
critical  conditions  to  \ye  met,  with  rofi»rence  to  the  Placiuemine  lock,  are  thoi<e  exist- 
ing about  the  position  of  Dike  No.  3,  an<l  would  recommend  that  a  600-foot  by  400- 
foot  mattress  be  placed  in  the  river,  reai^hing  from  section  **  W"  to  section  ** Q,  line 
(1  )-(2).     Estimated  cost,  $35,000. 

Dredging  in  Bayou  Plaquemine. — There  is  inolmled  in  the  contract  for  the  rectifica- 
tion of  Bayou  Plaquemine  1,027,500  cubic  yards  of  excavation.  Up  to  July  1,  1901, 
there  hadoeen  taken  out  3(34,2;)0  cubic  yards.  Ther^  has  been  no  work  done  under 
this  contract  during  the  fiK^al  year  ending  June  30,  liK)3. 

Dredging  in  Grand  River. — A  contract  was  entered  into  with  Charles  Clarke  &  Co. 
on  April  3,  1902,  to  excavate  a  channel  50  feet  wide  and  10  feet  deep,  with  perpen- 
dicular sides,  in  Flat  Lake  and  Bay  Natchez,  Louisiana,  re.snectively,  1.9  and  7  miles 
in  length.     Approximate  amount  of  excavation,  377,000  cubic  yards. 

Work  was  commenced  under  this  contract  on  July  5, 1902,  in  Flat  Lake.  Permis- 
sion was  given  the  contractor  to  deposit  the  excavation  from  the  cut  in  Flat  Lake  in 
the  deep  water  of  Berwick  Bay,  dump  scows  being  used  to  carry  on  the  work.  Buoys 
were  set,  marking  the  limits  of  the  dumping  grounds,  an<i  the  excavation  was  depos- 
ited in  from  70  to  90  feet  of  water.  On  account  of  the  shallow  water  adjacent  to  the 
cut  the  contractors  found  it  necepsary  to  excavate  a  scow  channel  35  feet  wide  and  7 
feet  deep,  which  was  in  reality  an  enlargement  of  the  main  channel.  All  the  mate- 
rial excavated  from  this  scow  channel  was  also  deposited  in  tlie  deep  water  of  Ber- 
wick Bay. 

The  work  in  Flat  Lake  was  verv  difficult  on  account  of  stumiw,  which  were  usually 
encountered  about  4  feet  above  the  bottom  of  the  cut.  The  channel  in  the  lake  wifl 
completed  January  30,  1903. 

Work  was  started  in  Bay  Natchez  on  August  7,  1902,  with  the  suction  dredge 
Arthur  at  the  upper  end  of  the  cut.  Work  on  this  end  of  the  cut  was  comparativelT 
easV)  very  few  stumps  being  encountered  until  a  point  was  reache<l  near  tne  mouth 
of  Lake  Natc^hez,  where  it  w^as  found  that  the  dredge  Arthur  would  be  unable  to  do 
the  work  alone.  The  larger  suction  dredge.  No.  7,  was  then  brought  to  the  bay  and 
a  dipper  dredge  sent  ahead  to  loosen  and  blast  the  stumps.  This  was  only  a  partial 
success,  and  the  dredge  No.  7  was  sent  to  the  lower  end  of  the  work  and  found  it 
practicable  to  operate  between  station  8  and  section  **E,"  line  (9)-(10),  a  distance 
of  8,000  feet,  when,  upon  encountering  large  stumps,  the  dredge  was  removed  IroiD 
the  work. 

At  this  time  the  freshets  from  the  Mississippi  River  raised  the  water  in  Bay 
Natchez  so  as  to  admit  of  using  dump  scows  to  take  the  excavation  the  req^uired  dil- 
tance  from  the  cut,  and  work  was  resumed  with  a  dipper  dredge  at  the  pomt  where 
the  suction  dredge  stopped  at  the  mouth  of  Lake  Natchez.  The  water  had  fallen  on 
June  1  so  that  dump  scows  could  no  longer  be  used,  and  actual  dredging  was  stopped. 
The  work  done  by  the  dipper  dredge  during  May,  1903,  could  not  be  estimate,  as, 
contrary  to  the  contract,  a  combing  was  left  on  each  side  of  the  channel. 

At  the  present  time  the  contractor  is  constructing  a  plant  to  resume  the  work  dm^ 
ing  the  low  stage  of  water. 

The  following  is  a  tabulated  statement  of  the  work  accomplished  during  the  year: 

Cubic  ymidi. 

July,  1902 21,100 

August,  1902 33,600 

September,  1902 20,800 

October,  1902 19,330 

November,  1902 29,681 

December,  1902 30,420 

January,  1903 19,340 

February,  1903 3,276 

March,  1903 31,670 

April,  1903 73,346 

Total 282,  ISS 
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Marking  channel  in  Flat  Lake  and  Bay  Natchez, — In  order  to  guide  the  shipping 
interests  using  these  waters,  an  agreement  was  made  with  Gus  Drews  to  dn^e  15 

Siles  in  Fiat  Lake  and  67  piles  in  Bay  Natchez  to  mark  the  channel.    Piles  were 
riven  in  clusters  of  three  at  all  turns  in  the  channel,  and  single  intermediate  piles 
where  necessary. 

The  piles  are  all  in  place  in  Bay  Natchez,  hut  those  in  Flat  Lake  have  been  run 
into  by  steamers^with  rafts  of  logs  and  knocked  out. 

ProUction  levee. — A  contract  was  made  with  John  Short  for  buildinfy  a  protection 
levee  from  the  northeast  comer  of  the  lock  to  connect  with  the  main  levee  system  in 
front  of  the  lock. 

Up  to  July  1,  1902,  there  had  been  placed  6,000  cubic  yards.  The  remaining 
11,457  cubic  yards  were  placed  during  July,  1902. 

The  levee  forms  part  of  the  approach  in  front  of  the  lock,  and  was  constructed  from 
earth  excavated  from  the  lock  pit  and  wasted  on  the  bank. 
Very  respectfully,  your  obedient  servant, 

J.  I.  CoNKLiN,  Assistant  Engineer. 
Lieut.  Col.  H.  M.  Adams, 

Corps  of  Engineers. 


U  8. 

IMPROVEMENT  OF  BAYOU  OOURTABLEAU,  LOUISIANA. 

No  work  was  done  during  the  past  fiscal  year,  as  the  funds  available 
would  not  permit. 

This  worK  was  dropped  from  my  list  of  duties  January  17,  1903,  as 
authorized. 


Money  atdtement. 


July  1,  1902,  balance  unexpended 

July  1,  1903,  balance  available  (in  Treasury) 


$132. 54 
132.54 


ABSTRACT  OF   APPROPRIATIONS. 


By  act  of  Congress- 
Approved  June  14,  1880 $7, 500 

Approved  March  3, 1881 7, 500 

Approved  July  5, 1884 4, 000 

Approved  August  5, 1 886 5, 000 

Passed  August  11,  1888 5, 000 

Approved  September  19, 1 890 .  2, 200 


By  act  of  Congress — 

Passed  August  18,  1894 $5,000 

Passed  June  3,  1896 2,500 

Approved  March  3,  1899 20, 000 

Total 58,700 


Ug. 

IMPROVEMENT  OF  BAYOU  TECHE.  LOUISIANA. 

A  history  of  the  progress  of  the  work  will  be  found  in  the  Annual 
Report  of  the  Chiei  of  Engineers  for  1896,  pages  ISi'S  and  1504;  see 
also  annual  report  for  1897,  page  1764,  and  annual  report  for  19(K), 
page  2260. 

During  the  past  fiscal  year  the  work  of  dredging  and  removal  of 
obstructions  has  been  carried  on  under  contract  with  the  J.  H.  Gardner 
Construction  Company,  dated  October  28,  1902.  The  dredge  was 
furnished  for  $79.75  per  day  of  16  hours.  Work  was  commenced  on 
November  13,  1902,  and  discontinued  on  March  13,  1903,  the  amount 


! 
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available  for  dred^g  having  been  expended.    The  operations  of  the  '. 
dredge  extended  from  Vida  rontoon  Bridge  to  St.  Martinville,  a  di»- ;" 
tance  of  about  15  miles.     For  a  dit^tanee  of  a  little  more  than  3  milei ; 
from  Vida  Pontoon  Bridge  a  channel  50  to  60  feet  wide  and  6  feet  deep 
at  mean  low  water  was  secured;  thence  to  St.  Martinville  a  channel  80 
feet  wide  and  with  a  least  depth  of  4i  feet  was  obtained.*"    The  turning . 
basin  at  St.  Martinville  was  also  improved,  so  as  to  leave  a  least  dept£ 
of  5  feet  at  low  water.     A  total  of  56,513  cubic  yards  of  material  wi8 
dredged  and  2  wrecks,  50  logs,  and  434  sns^s  were  removed  from  the 
channel.    The  dredge  was  employed  81/^  (fiys  of  16  hours  each. 

Bayou  Teche  is  an  important  commercial  stream  of  southern  Louisi- 
ana, and  is  the  waterway  for  shipping  for  the  numerous  sugar^  rice, 
and  cotton  plantations  located  along  its  banks.    With  the  exception  of 
snags,  the  cnanuel  is  in  a  fairly  good  condition  below  New  Iberia,  bat  . 
of  late  years  it  has  shoaled  considerably  between  New  Iberia  and  St 
Martinville,  and  is  not  navigable  above  the  latter  point  except  during 
high-water  stages.    The  improvement  of  channel  accomplished  during  ' 
the  past  season  will  not  be  a  permanent  one,  as  sunken  logs  and  fallen  * 
trees  are  constantly  forming  obstructions  which  will  require  removal 
and  the  large  drainage  ditches  emptying  into  the  bayou  form  shoals  at 
their  moutns. 

It  is  believed  that  $10,000  can  be  advantageously  expended  during 
the  ensuing  fiscal  year  in  dredging  and  removing  obstructions  from 
the  channel. 

Money  statement. 

July  1,  1902,  balance  unexpended $7, 641. 72 

Juiie  30,  1903,  amount  expended  during  fiscal  year 7, 615. 64 

July  1,  1903,  balance  unexpended 26. 1^ 

July  1,  1903,  outstanding  liabilities 1. 0^ 

July  1,  1903,  balance  available 25.1^ 


I  Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1903 10,000. 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABOTBACr  OF  APPROPRIATIONS. 


By  act  of  Congress —  i  By  act  of  Congress — 

Approved  July  11,  1870 $17, 500  ,  Passed  June  3, 1896 $10, 000 


Approved  June  14,  1880 6, 000 

Approved  March  3,  1881 ...  20, 000 

Approved  July  5,  1884 6, 500 

Approved    September    19, 

1890 5,000 

Passed  August  18, 1894 6, 000 


Approved  March  3,  1899 ...  10, 000 
Approved    June    13,    1902 

(maintenance) 7,500 

Total 88,500 
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ABSTRACT  or  coNTBAcra  IN  roBOK  DURiHa  tkar  xwum  jdnb  30,  1903. 

For  dredging  and  rtmoving  obtlrvction*. 

Hkme  and  addren  of  contractor:   J.   H.   Oardnet'  Conetrvtction  Ck>iDpui]r,  Nev 
OrleftoB,  La. 
Work:  Operatiog  dredse  and  snag  boat,  at  179.75  per  day  of  Itt  hours. 
DRt«d:  October  28,  1902. 
Approved:  November  11,  1902. 
Date  of  be^nDing:  November  13,  1902. 
Date  of  completion:  Much  13,  1903. 


OOHNRBaAL  STATiemCS   FBOH   JANHABT   1,  1902,  TO 

Vevelt  ottering  and  deptaiinff. 


Number. 

Tri|». 
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i 

IB 
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626,808 
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IMPROVEMENT  OF  HOMOCHITTO  RIVER,  MISSISSIPPI,  AND  OF  CERTAIN 
RIVERS  AND  HARBORS  IN  SOUTHERN  LOUISIANA  AND  EASTERN 
TEXAS. 


REPORT  OF  CAPT.  CHARLES  8.  BROMWELL,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
190S,  WITH  OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 

IMPROVEMENTh. 

1.  Homochitto  River,  Missiseippi.  4.  Mouth  and  passes  of  Calcasieu  River, 

2.  Bogue  Chitto,   Chefuncte  Kiver  and  j  Louisiana. 

Bogue    Falia,  Tickfaw    River  and  ,  5.  Johnsons  Bayou,  Louisiana, 
tributaries,  and  Amite  River  and  '  6.  Removing  water  hyacinths  from  Lou- 
Bayou  Manchac,  Louisiana.  isiana  waters. 

3.  Channel,  bay,  and   passes  of  Ba^ou  '  7.  Mouths  of  Sabine  and  Neches  rivers, 

Vermilion    and    >ierinentau   River  Texas. 

and  tributaries,  Louisiana.  '  8.  Sabine  River,  Texas. 

;  9.  Harbor  at  Sabine  Pass,  Texas. 


United  States  Engineer  Office, 

New  Orleans^  La, ,  June  SO,  lOOJ, 

General:  I  have  the  honor  to  submit  herewith  my  annual  report 
of  operations  for  river  and  harbor  improvement  in  the  Gulf  Division 
under  my  charge  for  the  fiscal  year  ending  June  30,  1903. 
Very  respectfully,  your  obedient  servant, 

Chas.  S.  Bromwell, 
Captain^  Corps  of  lLngineeri<, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  ZL  S\  A. 


V  I. 

IMPROVEMENT  OF  HOMOCHITTO  RIVER.  MISSISSIPPI. 

For  original  project  for  this  work  see  Annual  Report  Chief  of 
Engineers  for  1891),  page  m^2. 

The  present  project,  approved  July  17,  1902,  provides  for  the 
maintenance  of  the  improvement  by  the  removal  of  obstructions  from 
the  mouth  of  the  river  to  a  point  14  miles  above. 

Work  was  commenced  September  4,  1902,  at  the  --Narrows,''  about 
H  miles  from  the  mouth  of  the  river,  and  was  continued  without 
interruption  until  January  12, 1903,  at  wnich  time  it  becamvi.  w^^^^svx^ 
to  suspend  operations  owing  to  the  high  stage  oi  vj«A»y  \w  VXv^  vvn^x. 
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At  the  date  of  suspension  of  the  work  there  had  been  removed  from 
the  bed  of  the  river  727  obstructions  (snags,  logs,  etc.)  and  499  over- 
hanging trees  had  been  felled  from  the  banks,  in  which  work  977 
pounds  of  dynamite  had  been  exj>ended. 

The  river  is  now  perfectly  clear  of  obstructions  to  navigation  for  a 
distance  of  3i  miles  from  its  mouth;  for  a  farther  distance  of  21f 
miles  it  is  open  to  navigation,  but  only  partially  cleared  of  obstruc- 
tions, and  for  the  remaining  35  miles  covered  by  the  project  of  1899, 
no  work  at  all  has  been  done. 

Money  statement. 

July  1,  1902,  balance  unexpended $2,521.60 

Juiie  30,  1903,  amount  expended  during  fiscal  year 2, 091. 50 

July  1,  1903,  balance  available 430.10 


Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1905,  for  maintenance  of  improvement  in  addition  to  the  bal- 
ance unexpended  July  1, 1903 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABfiTRACT  OP   APPROPRIATIONS. 


By  act  of  Congress,  approved  March  3,  1899 $16, 005 

By  act  of  Congress,  approved  June  13, 1902  ( maintenance) 2, 000 


CX)MMERCIAL  OTATIflTICS. 


No  detailed  commercial  statistics  have  been  obtainable  covering  the  period  of  thia 
report,  but  it  has  been  ascertained  that  about  500,000  feet  of  lumber  and  1,600  tons 
of  miscellaneous  merchandise  has  been  transi>orted  over  this  river,  the  value  of 
Which  is  estimated  to  be  about  $35,000. 


Va. 

IMPROVEMENT   OF   BOGUE   CHITTO,    CHEFUNCTE    RIVER,    BOGUE 
FALIA,  TICKFAW   RIVER  AND  TRIBUTARIES,  AMITE  RIVER,  AND 
;  BAYOU  MANCHAC.  LOUISIANA. 

(a)  BOGUE  CHITTO. 

The  origi  1  project  for  this  work,  approved  October  6,  1890,  pro- 
vided for  the  closing  of  the  west  mouth  of  the  river  and  the  removal 
of  snags,  logs,  and  overhanging  trees,  and  fish  traps  from  the  other 
mouth  to  Alford's  bridge,  near  Summit,  Miss.,  a  distance  of  190  miles, 
so  as  to  render  the  stream  navigable  for  small  craft  of  3  feet  during 
the  greater  portion  of  the  year. 

For  original  condition  of  the  river,  previous  projects,  and  work 
accomplished,  prior  to  1902,  see  Annual  Reports  or  the  Chief  of  Engi- 
neers for  1891.  page  1800;  1892,  page  1466;  1897,  page  1703;  1899, 
page  1729;  and  1900,  page  2222. 
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The  work  of  removing  snags,  logs,  overhanging  trees,  and  other 
obstructions  to  navigation,  in  accordance  with  the  project  (for  main- 
tenance) approved  July  31, 1902,  was  commenced  September  17, 1902, 
at  a  point  3  miles  above  Franklinton,  La.  (84  miles  from  the  mouth  of 
the  river),  and  carried  downstream  a  distance  of  40  miles;  6,212  over- 
hanging trees  were  felled  and  taken  from  the  banks  of  the  stream,  and 
1,019  obstructions  (snags,  logs,  etc.)  were  removed  from  its  bed,  which 
work  required  the  use  of  1,268  pounds  of  dynamite. 

The  stream  is  now  navigable  for  a  distance  of  84  miles  from  its 
mouth. 

Money  statement, 

July  1,  1902,  balance  unexpended $3, 000. 00 

June  30,  1903,  amount  expended  during  fiscal  year 2, 676. 66 


July  1,  1903,  balance  unexpended. 


323.34 


Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 3, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  cection  7  of  the  river  and  harbor  act  of  1899. 


13. 000. 00 


ABSrrSACT  OF   APPROPRIATIONS. 


By  act  of  Congress — 

Approved  September  19, 1890  $5, 000 

Approved  July  13,  1892 5, 000 

Of  August  18, 1894 5,000 

Passed  June  3,  1896 5,000 

Approved  March  3,  1899 5, 000 


By  act  of  Congress-.- 
>proved  June 
lotted) $3,000 


Approved  June  13,  1902  (al- 


Total : 28,000 


CX>MMRRCIAL   STATISTICB. 


No  commercial  statistics  could  be  obtained,  but  it  is  believed  that  the  traffic  over 
this  stream  consists  principally  of  the  rafting  of  timber  (logs,  etc.)  for  the  sawmills 
^>onlering  thereon. 


(i)   CHEFUNCTE   RIVER  AND  BOGUE   FALIA. 

For  previous  projects  for  this  work  see  Annual  Reports  of  Chief  of 
Engineers  for  1873,  page  634;  1880,  page  1182;  1884,  page  1270;  1889, 
page  1530;  1893,  page  1808;  1895.  page  1742;  and  1899,  page  1834. 

The  present  project  provides  tor  dredging  a  channel  60  feet  wide 
and  6  feet  deep  across  tne  bar  at  the  mouth  of  the  Chefuncte  River, 
the  work  to  be  done  under  contract.  A  modification  of  this  project, 
submitted  to  the  Chief  of  Engineers  December  23,  1902,  and  \y  him 
approved  December  26,  1902,  provides  for  d  reding  a  channel  6  feet 
deep,  measured  at  extreme  low  water,  and  as  wide  as  funds  available 
would  permit. 

Under  date  of  October  15,  1902,  a  contract,  approved  November  4, 
1902,  was  made  with  the  Jahncke  Navigation  and  Improvement  Com- 
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pany,  of  New  Orleans,  La.,  for  dred^ng  a  channel  through  the  bar  at 
the  entrance  to  the  Chefunct4»  River  for  ITi  cents  per  cubic  yard.  It 
was  estimated  that  it  would  require  the  removal  of  approximately 
15,000  cubic  yards  of  material  to  secure  a  channel  00  feet  wide  and  of 
the  requin>d  depth. 

Work  under  this  conti'act  was  begun  Decern Ix^r  24,  1902,  and  the 
channel  completed  January'  31,  1903;  10,357  cubic  yards  of  material 
were  removed  at  a  cost  of  1^1,812.57.  A  navigable  channel  130  feet 
in  width,  with  a  depth  of  6.S  feet  at  extreme  low  water,  was  secured. 

Under  authorit}"  of  the  Chief  of  Engineers,  dated  February  24, 1908, 
the  available  balance  to  th(»  credit  of  this  appropriation  ($1,194.01) 
was  transferred  to  the  work  of  *"  Improving  Amite  River  and  Bayou 
Manchac,  Louisiana." 

As  snags  and  logs  will  continue  to  a<*.cumulate  and  bars  form  in  the 
channel  at  the  mouth  of  the  river,  the  maintenance  of  navigation  will 
require  the  periodical  removal  of  these  obstructions  at  an  estimated 
cost  of  $3,000  annuallv. 

Money  Htatemevi, 

July  1,  1902,  balance  unexpended $3,030.7:i 

February  24,  1903,  transferred  to  "Improving  Amite  River  and  Bayon 
Mancfiac,  Louiniana,"  authority  from  the  Chief  of  Engineers 1, 194. 01 

1,836.72 
June  30,  1903,  amount  expended  during  fiscai  year 1 ,  836.  72 

I  Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1905,  for  maintenance  of  improvement 3, 000.  (X) 
Submitte<l  in  compliance  with  requirement**  of  nundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  river  and  harl)or  a<'t  of  1899. 


ABSTRAtT  OF  APPROPRIATIONS. 

Bv  act  of  Congress —  Bv  act  of  Congress — 

Approved  March  3,  1881 $1, 500  '    Passe<l  June  3,  1896  (mainte- 

Pa«3e<l  August  2,  1882 1, 500  nance) $1, 000 

Approved  August  o,  1886 2,500  Approved     March     3,  J  899 

Approved  Sei)temlx'r  19, 1890     1,000  (maintenance) l.(HX) 

Approved  July  13, 1892  (main-  Approved      June     13,     UK)2 

tenance).-! 1,000  (maintcnancei ;»,(KX) 

Of  August  18,  1894  (niainte-  

nance)   1,000  Total 13,5(X) 


COMMERCIAL   STATIKTIO*    FROM    .lAXlARY    1.   1902,  TO    DECEMBER   31,   1902. 

1  eww/w  t>)tti-rinf/  and  departing. 


Claw. 

Number. 

TripH. 

72 
506 
192 

Net  regis- 
tered ton- 
nage. 

Steamera 

G 

7ft 

Sailing  vcwelft 

:<o 

70fi 

Banres 

9 

67'> 

■- 

^otal 

45 

770                 1  457 
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ShlpmeiUs  and  receipts  by  vfoter. 


Articles. 


SHIPMENTS. 


Sand,  brick,  and  fire  clay. . 

Lumber 

Wood  (fuel) 

Rosin,  turpentine,  and  tar. 

Charcoal 

Junk  and  old  iron 

Hides 

Cotton 

Cotton  seed 

Miscellaneous 


Tons. 


68,292 

27.841 

927 

3,337 

66 

231 

3 

390 

19 

222 


Value. 


Total 100,768 


$15,378 

164,046 

3,245 

32,863 

1,540 

4,620 

840 

93,600 

1,852 

21,022 

338,006 


Note. — The  above  covers  only  that  portion  of  the  businesn  done  between  the  Chefuncte  River  and 
New  Orleans.  Statistics  covering  that  portion  of  the  businem  with  Slidell,  Ship  Island,  Gulfport  and 
other  adjacent  points  could  not  be  obtained. 


(c)  TICKFAW    RIVER  AND   TRIBUTARIES,  IX)UI8IANA. 

For  previous  projects  for  this  work,  see  Annual  Reports  Chief  of 
Engineers  for  1880,  page  1184;  1892,  page  1484;  1893,  page  1811;  1897, 
page  1753;  and  1899,  page  1835. 

The  present  project,  approved  July  31,  1902,  provides  for  a  contin- 
uation of  maintenance  by  the  removal  of  obstructions  (snags,  logs,  etc.) 
from  the  mouth  of  the  Tickfaw  River  to  the  mouth  of  the  Natalbany 
River;  from  the  Natalbany  River,  from  its  motith,  to  the  mouth  of  the 
Pontchatoula  River;  and  from  the  Pontchatoula  River,  from  its  mouth, 
to  Wadesboro,  La.,  or  as  far  as  available  funds  would  permit,  the  work 
to  be  done  b}^  the  hire  of  suitable  snagging  plant. 

A  contract  for  hire  of  a  boat  ana  suitable  plant  for  removing 
obstructions  from  these  rivers,  for  $70  per  day  of  eight  hours  each  untn 
the  sum  of  $840  had  been  earned,  was  entered  into  with  the  Jahncke 
Navigation  and  Improvement  Company  of  New  Orleans,  La.,  October 
8,  1902,  which  contract  was  approved  by  the  Chief  of  Engineers 
November  18,  1902. 

Work  under  this  contract  was  commenced  November  10,  1902,  and 
the  entire  contract  completed  November  22,  1902,  during  which  period 
the  contractor  removed  9  obstructions  from  the  Tickfaw  River,  39  from 
the  Natalbany  River,  and  26  from  the  Pontchatoula  River. 

The  work  accomplished  was  greatly  retarded  by  the  presence,  in 
large  quantities,  of  water  hyacinths,  which  required  consiaerable  time 
for  their  removal  in  order  that  the  boat  could  proceed. 

The  Tickfaw  and  Natalbany  rivers  are  believed  to  have  ample  depth 
for  the  accommodation  of  the  class  of  craft  navigating  these  streams, 
and  they  are  now  free  from  such  obstructions  as  snags,  logs,  etc.,  on 
the  stretch  recently  cleared.  But  the  water  hyacinths  usually  collect 
in  large  quantities  in  these  streams  and  in  tHe  Pontchatoula  River, 
which  is  also  free  from  obstructions  for  a  distance  of  3i  miles  from 
its  mouth,  and  these  plants  serve  to  impede  free  navigation  of  these* 
streams. 

It  is  also  believed  that  some  few  obstructions  still  exist  in  the 
Pontchatoula  River,  within  a  distance  of  li  miles  from  the  limit  of 
the  area  cleared,  and  from  that  point  to  Wadesboro,  La.,  this  river 
is  entirely  blocked  with  water  hyacinths. 
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Nothing  further  could  be  done  toward  the  improvement  of  naviga- 
tion in  these  rivers,  the  balance  of  funds  available  for  expenditure 
being  too  small  to  admit  of  being  expended  to  advantage. 

Money  ataiement, 

July  1,  1902,  balance  unexpended $1,010.19 

June  SO,  1903,  amount  expended  during  fiscal  year 930. 75 


July  1, 1903,  balance  available. 


79.44 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1903 

Submitted  in  compliance  with  the  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  river  and  harbor  act  of  1S99 


1,000.00 


ABSTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress — 

Approved  March  3, 1881 $2,000 

Passed  August  2, 1882 2,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 1,000 

Approved  September  19,  1890 1,000 

Approved  July  13, 1892  (maintenance) 1, 000 

Pai'sed  August  18,  1894  (maintenance) 1,000 

Passed  June  3,  1896  ( maintenance) 1, 000 

Approved  March  3,  1899  (maintenance) 1, 000 

Approved  June  13,  1902  (maintenance) «1,000 

Total 13,000 


COMMERCIAL  STATISTICS  FROM  JANUARY   1,  1902,  TO  DECBMBBR  31,  1902. 

Vessels  entering  and  departing. 


Draft  of  heayieet  veflsel:  Light,  7  feet;  loaded,  8  feet. 

Shipments  and  receipts  by  ivaler. 


ClaaB. 

Number. 

Trip8. 

Net  regis- 
tered ton- 
nage. 

Steamers 

8 

12 

2 

141 

164 

56 

179 

Rallinir  V6«wei»r , ,  r  , . , .  ,     , 

143 

Banres 

100 

Total 

22 

361 

422 

Articles. 


8HIPMKNT8. 


Lumber 

Staves. . . 

Wool... 

Hides... 

Logs.... 

Cotton.. 


21,968 

37 

6 

1 

23,600 

21 


Total 45,632 


Value. 


$142,792 

7.260 

2,500 

140 

56,900 

5,040 


214,632 


Note. — ^The  above  only  covers  that  portion  of  the  business  done  between  Tickfaw  River  and  New 
Orleans.  Statistics  covering  the  business  between  this  river  and  Slidell,  Ship  Island,  Gulfport,  and 
other  adjacent  points  could  not  be  obtained. 

a  Allotted. 
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(d)   AMITE   RIVER  AND  BAYOU  MAKCHAG,  LOUISIANA. 

For  previous  projects  for  this  work  see  Annual  Reports  Chief  of 
Engineers  for  1880,  page  1157;  1883,  page  1105;  1884,  page  1263; 
1889,  page  1529;  1891,  page  1821;  1892,  page  1486;  1893,  page  1813; 
and  1899,  page  1837. 

The  present  project  (for  maintenance),  approved  July  31, 1902,  pro- 
vides for  redredging  a  channel  8  feet  deep  and  of  such  width  (esti- 
mated at  50  feet)  as  funds  available  would  permit,  through  the  bar  at 
the  mouth  of  the  Amite  River,  the  work  to  be  done  under  contract. 

A  contract  for  this  dredging,  approved  by  the  Chief  of  Engineers, 
November  4,  1902,  was  entered  into  with  the  Jahncke  Navigation  and 
Improvement  Companv  of  New  Orleans,  La.,  for  17i  cents  per  cubic 
yard.  Work  under  this  contract  was  commenced  February  4,  1903, 
and  the  entire  channel  completed  March  9,  1903. 

The  completed  channel  measures  50  feet  in  width  and  3,400  feet  in 
length,  extending  eastward  to  Pass  Manchac  from  a  point  about  1,200 
feet  from  the  United  States  light-house  at  the  mouth  of  the  river.  It 
has  a  depth  at  exti'eme  low  water  of  8  feet  for  a  distance  of  1,630  feet 
next  the  mouth  of  the  Amite  River  and  a  depth  of  6  feet  at  extreme 
low  water  for  the  remaining  1,770  feet  of  its  length;  20,648  cubic 
yards  of  material  were  removed,  at  a  cost  of  $3,292.56.  The  channel 
secured  is  considered  amply  sufficient  for  the  present  requirements  of 
navigation  on  this  stream. 

No  work  toward  the  removal  of  logs,  snags,  etc.,  that  have  accumu- 
lated in  this  river  and  Bayou  Manchac  has  been  done  during  the  past 
fiscal  year,  for  the  reason  that  the  available  funds  were  not  sufficient 
to  carry  on  such  work  in  addition  to  the  dredging  required  at  the 
mouth  of  the  Amite  River. 

It  is  estimated  that  $2,500  will  be  annually  required  to  maintain  the 
existing  improvement. 

Money  statement. 

July  1,  1902,  balance  unexpended $2,612.37 

February  24, 1903,  amount  transferred  from  **  Improving  Chefuncte  River 
and  Boeue  Falia,  Louisiana,"  under  authority  from  the  Chief  of  Engi- 
neers, U.  S.  Army 1,194.01 

March  1,  1903,  amount  available  for  expenditure 3, 80(5. 38 

June  30,  1903,  amount  expended  during  fiscal  year 3, 672.  72 

July  1,  1903,  balance  available 13:^.66 

I  Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1905,  for  maintenance  of  improvement,  in  addition  to  balance 
unexpended  July  1, 1903 2, 500.  sjj 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  river  and  harbor  act  of  1899. 


ABSTRACT  OP   APPROPRIATIONS. 


By  act  of  Congress — 

Approved  June  14, 1880 $8, 000 

Approved  March  3,  1881 5, 000 

Approved  August  5, 1886 2, 000 

Of  August  11,  1888 5, 000 

Approved  September  19, 1890  3, 800 
Approved     Julj^     13,     1892 

(f  1,500  for  maintenance) . .  2, 500 
Of  August  18, 1894  (for  main- 
tenance)   2,600 


By  act  of  Congress — 

Passed    June    3,    1895    (for 

maintenance) $2, 500 

Approved  March  3,  1899  (for 

maintenance) 2,500 

Approved  June  13,  1902  (for 

maintenance) 2, 500 

Total 36,300 


1306       REPORT   OK   THE    CHIEF    OF    ENGINEERS,    U.   S.   ARlTY. 

COMMERCIAI.   HTATIOTK'H    PROM   JANUARY    1,  1902,  T<)    DECEMBER   31,  1902. 

I  "(tfwg/j?  entering  and  depurtiny. 


CUlHH. 


Net 
Number.:    Tripw.    i  regintered 

'   tonnage. 


SteamerH 

Sailing  vt^}<wlN 

Barges 

Total 

Draft  of  heaviest  vewel:  Light,  7  ffot:  loa<1e<i,  8  feet. 

Shipments  and  receipts  hy  vntter 

Articles. 


9  I 

1  , 


32  j 


167 

3ri0 

262 

2H6 

2 

41 

431 

677 

SHIPMENTS. 


Tons.       Value. 


Lumber 

Shingles,  laths,  and  staves. 
Logs 


Wood  (fuel) 

Hides  and  furs 

Cotton  and  cotton  se(Ki 

Bricks 

Miscellaneous 


Total 


1,878 

$11,388 

1,288 

23.650 

34,400 

79. 120 

2,672 

10,688 

4 

6.750 

3, 247 

254,916 

i,r:i9 

3.311 

')2 

1.275 

44.694  ;      391.098 


Note.— The  above  only  covers  that  portion  of  the  business  between  the  Amite  River  and  New 
Orleans,  Sttitb^ties  covering  the  iH>rtion  don«*  l>etwet»n  this  stream  and  Slidell,  Ship  Island,  Gulfport, 
ind  adjacent  points  could  not  be  obtaine<i. 


V3. 

IMPROVEMENT  OF  CHANNEL,  BAY,  AND  PASSES  OF  BAYOU  VERMIL- 
ION AND  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA. 

{a)   CHANNEL,  BAY,    AND   PASSES   OF   BAYOU   VERMILLION,    IX)UI8IANA. 

For  previous  projects  for  this  work  and  results  accomplished,  see 
Annual  Reports  of  Chief  of  Engineers  for  1880,  pages  1157-1165; 
1883,  page  1107;  1887,  page  1898;  1891,  pa<re  1850;  1898,  page  1826; 
1895,  page  176();  and  1899,  page  1850.  Project  for  maintenance  (1892) 
was  approved  by  the  Secretary  of  War  August  12,  1892. 

The  present  project,  approved  July  12,  1902,  provides  for  the 
maintenance  of  the  improvement  by  the  removal  of  obstructions 
(snags,  logs,  etc.)  from  the  bayou  from  it^s  mouth  to  the  Southern 
Pacific  Railroad  ])ridge,  or  as  far  as  available  funds  would  permit,  the 
work  to  be  done  by  the  hire  of  suitable  snagging  plant. 

A  contract,  approved  by  the  Chief  of  Engineers  October  80,  1902, 
was  entered  into  October  25,  1902,  with  Mr.  Victor  Von  Schoeler,  of 
Franklin,  La.,  for  the  hire  of  a  snag  boat  for  $32.25  per  day.  A  second 
contract  was  entered  into  June  6,  1903,  with  the  same  part}'  for  the 
hire  of  a  snag  boat  for  $27.40  per  day. 

Work  under  these  contracts  wass  commenced  November  4, 1902, 
near  O'Lidons  Ferry,  18  miles  above  Abbeville,  La.,  and  on  June  30, 
1908,  there  had  been  888  obstructions  (sna^s,  logs,  etc.)  and  574  over- 
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hanging  trees  removed  for  a  dintance  of  ^  miles  from  the  starting 
point.  The  ha>'ou  is  now  navigable  for  vessels  drawing  6  feet  oi 
water  or  less,  for  a  distance  of  45  miles  from  its  mouth,  there  being  a 
cleared  channel  of  ab<mt  60  feet  width,  averaging  from  4  to  12  feet 
deep. 

This  improvement,  however,  is  nbt  considered  permanent,  and  it  is 
estimated  that  $3,000  will  annually  be  required  for  the  maintenance  of 
navigation  owv  this  stream. 

Moriry  Htatenumt. 

.Inly  1 ,  1902,  balance  unexix^nded $9, 000. 00 

June  30,  1903,  amount  expended  during  fiw^al  year 4,  725. 97 

July  1,  1903,  balance  unexijended 4,274. a3 

July  1 ,  1903,  ouManding  liabilities 3, 500. 00 


Julv  1,  1903,  balance  available 774.03 


Amount  that  can  be  profitably  expenik^l  durinja:  fiscal  year  ending  June 
30,  1905,  for  maintenance  of  improvement,  in  a<lditi6n  to  the  balance 
unexpended  July  1,  1903 2,000.00 

Submitte<l  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT    OF    APPROPRIATIONS. 


Bv  act  of  Congress —  By  act  of  Congress — 

Approved  Julv  13,  1892 $7,600  i          Approved  June  13,  1902  (al- 

Passed  August  18, 1894 5,000  I  lotte<l)   $9,000 

Passed  June  3, 1896 1,000  |  

Approved  March  3,  1899 2,500,  Total 25,000 


COMMERCIAL  STATISTICS    FROM    JANUARY    1,    1902,  TO    DECEMBER  31,  1902. 

VeMeU  etiteriug  and  departing. 


Net  regis- 
Class.  Number.      Trijw.       tered  ton- 

I  nagc. 


StciimerH :»  ,  -.{UO  12.000 

Hailinir  VfSMels 10  i  L»00  1,000 

RtirgeH H  yOO  '1\,  000 


Total 23  800  a7, 000 


Draft  of  heaviest  veanel:  Light.  4  feet:  loaded,  5  feet. 

Shipinetii)(  and  receipts  by  vater. 


Articles. 


SHIPMENTS. 


Cotton 

Sugar  and  molasses 

Sugar  cane 

Rice 

Cattle 


Total 


Tons.        Value.  Articles.  Tons.         Value. 


RECEIPTS. 


2,025     $128,250      Lumber 1        1,150        812,800 

250        15,000      Machiner>' I        1,000        100,000 

10,000        32,000      Fuel  oil 2.885  15,000 

2,000  80.000 

500  20,000 


14,775       275.250  Total 5,03-5         127,800 


Gr»nd  total 19. 8lo        403. 550 
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A  bMruct  of  contracts  in  force. 

Name  and  address  of  bidder. 


Victor  Von  8<^h()eler,  Franklin,  La. 


(•hanu^ter  of  work. 


Removing  Knag8,  log**,  and  overhanging  trees 


Amoant 
involved. 


13.600 


(i)    MERMENTAU   RIVER   AND   TRIBUTARIES,  LOUISIANA. 


For  previous  projects  and  results  accomplished  on  this  worl 
nnual  Reports  Chief  of  Engineers  1897,  page  1767,  and  1900, 


work  see 
AnnuaF  Reports  Chief  of  Engineers  1897,  page  1767,  and  1900,  page 
2264  (maintenance). 

The  original  project  for  this  work  was  approved  by  the  Secretarj^  of 
War  August  15,  1892,  and  provided  for  the  removal  of  obstructions 
(snags,  overhanging  trees,  and  mud  flats),  for  which  the  sum  of  $23,615 
was  appropriated  during  the  years  1892,  1894,  1896,  and  1899. 

The  present  project,  approved  July  12,  1902,  provides  for  the 
expenditure  of  $2,500,  allotted  June  13,  1902,  for  the  maintenance  of 
the  improvement  under  the  original  project  by  making  the  necessary 
repairs  to  the  brush  dams  in  Mud  Lake,  by  which  the  current  in  the 
Mermentau  Riv^er  would  be  suflSciently  increased  in  velocity  to  scour 
a  channel  through  Mud  Lake. 

Under  date  of  August  14, 1902,  bids  for  the  contemplated  repairs  to 
the  brush  dams  in  Mud  Lake  were  advertised  for,  and  under  authority 
of  the  Chief  of  Engineers,  dated  September  17,  1902,  the  only  bid 
received  was  rejected  as  being  excessive. 

John  Short,  of  St.  Louis,  Mo.,  under  date  of  March  10,  1903,  sub- 
mitted a  bid  for  the.se  repairs,  which,  being  considered  reasonable,  was 
accepted  and  a  contract  was  entered  into  March  16,  1903. 

An  examination  of  the  dams  to  ascertain  the  nature  and  extent  of 
the  repairs  necessary  was  made  on  May  6,  1903,  and  it  was  shown  that 
the  diminution  of  tiie  fresh  water  in  Mermentau  River,  owing  to  an 
increased  consumption  of  water  for  rice  irrigation  purposes,  permitted 
an  increased  inflow  of  salt  water  from  the  (julf ,  and  that  the  piling  of 
the  lower  dam  had  been  attached  by  the  "teredo"  and  its  usefulness 
almost  destroyed.  Owing  to  the  existing  conditions  it  was  deemed 
unwise  to  undertake  the  repair  of  the  lower  dam  and  operations  were 
therefore  confined  to  the  repair  of  the  upper  dam. 

This  work  was  commenced  May  12,  1903,  and  entirely  completed 
June  2;  150  piles  were  replaced,  450  strips  2  by  3  inches  by  6  feet 
were  nailed  in  place,  and  80,000  linear  feet  of  brush  fascine  were  used 
in  the  work  of  repairs,  at  a  total  cost  of  $2,801.66,  including  superin- 
tendence and  inspection. 

Money  8t<itenient, 

July  1,  1902,  balance  unexpended $4,043.22 

June  30,  1903,  amount  expended  during  fiscal  year 2, 994. 31 

July  1,  1903,  balance  available 1,048.91 


Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1895,  for  maintenam^  of  improvement  in  addition  to  the 
balance  unexpended  July  1,  1903 1, 500.^00 

Submitted  in  compliance  with  the  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABSTRACT  OV   APPBOPBIATION8. 


By  act  of  Conj^rese — 

Approved  July  13,  1892 . 
Passed  Augrust  18,  1894.. 

Passed  Junes,  1896 

Approved  March  3,  1899 


$7, 500. 00 
5,000.00 
5,000.00 
6, 115. 25 


By  act  of  Congress — 

Approved  June  13,   1902 

(allotted) $2,500.00 

Total 26,115.25 


€X>MMEKCIAL  STATISTICS  FBOM  JAIOJARY  1,  1902,  TO   DECEMBER  31,  1902. 

Vessds  entering  and  departing. 


Claw. 

Xiimber. 

7 
8 

Trips. 

Net  regis- 
tered ton- 
nage. 

Stpam^^n*          t     ,  ^  r ^      ^      ,  r , 

134 

110 

5,280 

RaillnflT  vpuRftlfl .-,  r-- - - - TTT 

2,428 

Banrea » 

(Small;  not  registered.) 

Total      

15  <                244 

7.708 

Draft  of  heaviest  vessel:  Loaded,  5  feet;  light,  2  feet. 


Articles. 


SHIPIIKMTII. 


Rice 

Cattle 

Cord  wood 

Hides  and  furs.. 
Sand  and  brick. 


Total 

Grand  total 


Shipments  and  receipts  by  water. 


Tons. 

1 
Value. 

14,000 

1,420 

900 

78 

2,200 

$560,000 

91,000 

8,150 

8,000 

6,600 

18,506 

658,750 

Articles. 


BKCEIPT8. 


Merchandise. 
Machinery . . . 

Lomber 

Fuel  oil 


Total. 


Tons. 


1,260 

826 

3,612 

26,010 


81,728 


50,326 


Value. 


908,760 
82,600 
28,478 

190,200 


880.028 


988,778 


V4. 

IMPROVEMENT  OF  MOUTH  AND  PASSES  OF  CALCASIEU  RIVER, 

LOUISIANA. 

For  previous  projects  for  this  work  and  results  accomplished  see 
Annual  Reports  Chief  of  Engineers  for  1871,  page  558;  1872,  page  61; 
1881,  pages  1302-1304;  1882,  page  1387;  1886,  page  1277;  1887,  pages 
1379-1403,  1404;  1895,  page  1772;  and  1900,  page  2266. 

The  present  project  for  this  work  was  approved  July  3,  1902,  and 
provides  for  redredging  the  channel  through  the  inner  pass  to  its 
original  depth  of  8  feet,  and  repairing  the  revetment  built  to  prevent 
the  return  of  the  dredged  material;  also  the  repairs  to  and  extension 
of  the  cast  jetty. 

The  above  project  was  submitted  to  cover  the  expenditure  of  $75,000 
appropriated  June  13, 1902,  which,  together  with  an  unexpended  balance 
from  former  appropriations  of  $498.87,  made  the  smn  of  $75,498.. S7 
available  for  the  work. 
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Under  date  of  July  28,  1902,  bids  were  invited  for  dredging  in  Cal- 
casieu Lake,  Louisiana,  and  for  repairing  the  jetties,  in  accordance  with 
the  abov(*  project.  Only  two  bids  for  the  dredging  were  receivetl, 
which  being  considered  excessive,  were  rejected  by  the  C-hief  of 
Engineers. 

The  bid  of  rJohn  Short,  of  St.  Louis,  Mo.,  for  the  repairs  to  and 
extension  of  the  east  jettv  was  accepted,  and  a  contract,  approved  by 
the  Chief  of  Engineers  S^oveniber  15^  19<)2,  was  entered  into.  At 
date  of  this  report  no  work  had  been  done  on  this  contract. 

A  bid  from  the  Bowers  Southern  Dredging  Company  of  20  cents 
per  cubic  yaixl  for  the  work  of  drtnlging  in  the  channel  was  accepted 
under  authority  of  the  Chief  of  Engineers  of  November  28,  1902. 

The  appropriation  of  June  13,  1902  (J>75,()00),  w^as  divided  as  follows: 

For  dredj^ing  in  the  channel $10, 000 

For  repairs  to  and  extension  of  east  jetty (>5, 000 

Total 75,000 

The  contract  entered  into  with  the  Bowers  Southern  Dredging  Com- 
pany covered  the  removal  of  only  50,000  cubic  3'ards  of  material  from 
the  channel,  within  a  distance  estimated  at  3,600  feet.  As  the  work 
accomplished  did  not  satisf^v  the  reciuirements  of  navigation,  an  agree- 
ment, sanctioned  by  the  CKief  of  Engineers^  was  made  with  the  con- 
tractor for  the  repairs  to  the  jetties,  by  which  the  sum  of  $5,000  was 
transferred  from  the  amount  set  aside  for  that  work  and  added  to  that 
for  dredging.  An  offer  of  the  Bowers  Southern  Dredging  Company  to 
do  this  s^ditional  dredging  for  17^  cents  per  cubic  yard  was  accepted, 
and  the  distance  of  redredged  chaimel  was  extended  2,770  feet,  making 
the  total  distance  redredged  5,770  feet,  with  a  width  of  60  feet  and  a 
mean  low-water  depth  of  8  feet. 

iJpon  representations  by  the  navigation  interests  concerned  as  to 
the  inadequacy  of  the  results  acc^omplished,  a  survey  of  a  proposed 
farther  extension  of  the  channel  was  made,  and  it  was  developed  that 
in  order  to  make  the  completed  work  effective  it  would  be  necessary 
to  extend  the  redredged  c*hannel  a  farther  distance  of  4,(500  feet  into 
the  lake  in  order  to  remove  all  the  existing  obstructions,  such  as  slabs, 
piling,  rock,  etc.,  washed  into  the  old  channel  by  the  rapidly  deterio- 
rating revetment. 

Mfmey  Htatetiumt, 

July  1,  1902,  balance  unexpended $75, 498.  87 

June  30,  1903,  amount  expended  during?  fipcal  year 15,  212. 65 

July  1,  1903,  Imlance  unexpended 60,286.22 

July  1,  1903,  amount  covere^l  by  uncompleted  contrac;tM 60, 000. 00 


'Amount  (estimated)  re<iuired  for  completion  of  existinjj:  project 242, 681. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement |242, 681. 00 

For  maintenance  of  improvement 20, 000.  00 

262,681.00 

Submitted  in  compliance*  with  retpiirenjents  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABOTKAtT   OF   APPROPRIATION'S. 


By  act  of  t'onj? ress — 

Approved  June  10,  1872. . . .  $15,  (X)0 

Approved  March  8, 1881  ...  15, 000 

Passed  August  2,  1882 10, 000 

Approved  Julv  5,  1884 0, 500 

Of  August  11,  1888 10, 000 

Approved     September    19, 

1890 75,000 


By  act  of  Corijirress — 

Approved  June  13, 1892. , 
Passed  August  18,  1894. . 

Passed  June  3, 1896 

Approved  March  3,  1899. 
Approvefl  June  13, 1902. . 


$KK),000 
90,000 
80,000 
35,000 
75,000 


Total 511,500 


ABSTRACT   OF  CONTRACTS   IN    FORCE. 


Name  and  address  of  contnvctor. 


Chamcter  of  work. 


Amount 
involved. 


John  Short,  St.  Louis.  Mo 


Repairs  Ut  and  oxteuMion  of  east  jelly $60,000 


COMMERCIAL   STATISTICS    FROM    JANC  \RV    1,  1902,  TO    DECEMBER   31,    1902. 

Vensels  nitering  und  departing. 


V.\ns». 


Net  regis- 
N  umber.      TrijjH.      tered  ton- 
nage. 


Steamers 

Sailing  vejwels. 
Barges 


Total 


Draft  of  heaviest  vessel:  Light,  6.5  feet;  loaded,  8  feet. 

Shipments  and  receipts  hif  waUr. 


Articles. 


SHIPMENTS. 


Lumber 

Rice 

Ck)tton 

Coal  and  wood 

Pueloil 

Hides  and  furs 


Ton.i. 


6,747 
1,560 
990 
1,000 
1,964 
2 


Value. 


Articles. 


$31,260 

63,375 

60,660 

4,000 

9,770 

2,000 


Total !      12,253 

Grand  total 


171,046 


RKCKIl'TS. 

Merchandise 

Logs 

Machinery 


Total, 


9 


391 
1H3 

18 


:u 


592 


15,623 
5.762 
1,644 

23,01C 


Tons*. 


1,180 

125,000 

50 


Value. 


$88,500 

550,000 

5,000 


126.230  ;      648,500 


138.483  I      814,545 


V5- 

IMPROVEMENT  OF  JOHNSONS  BAYOU,  LOUISIANA. 

The  present  project,  approved  April  lu,  I8i)l>,  and  completed 
December  26,  1890,  provided  for  the  dredging  of  a  channel  6  feet  deep 
and  of  such  width  as  funds  available  would  permit  (evstimated  at  60 
feet)  from  the  6-foot  depth  in  Sabine  Lake  to  the  6-foot  depth  in 
Johnsons  Bayou,  the  work  to  be  done  under  contract. 

No  work  was  done  during  the  fiscal  year  ending  Jime  30,  1903,  and 
none  is  cohsidered  necessary  during  the  ensuing  year. 
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M&tuy  statement, 

July  1,  1902,  balance  unexpended $238. 65 

July  1,  1903,  balance  available ^ *       238.65 

ABSTRACT  OF   APPROPRIATIONS. 

By  act  of  Congress  approved  March  3,  1899 $2, 500 


COMMERCIAL  HTATIOTIC8   FROM   JANUARY    1,  1902,  TO   DECEMBER  31,  1902. 

Vessel*  entering  and  departing. 


Claas. 

1 
1 

■  Number. 

Trips. 

Net  regis- 
tered ton- 
nage. 

BtMiineni 

1 

70 
60 

1,050 

Bullinff  v^^fff^lff ... 

6 

450 

Total 

7 

130 

1,500 

1 

Draft  of  heaviest  Teasel:  Light,  2  feet;  loaded,  4^  feet. 

Shipments  and  receipts  by  water. 


Articles. 


SHIPMENTS. 

Cotton  and  cotton  seed  pro- 
ducts  

Garden  truck  and  fruit 

Cattle 

Hides  and  furs 

Miscellaneous 


Total 

Grand  total. 


Tons. 

1 

Value. 

252 
602 
986 

4 

8 

111,340 

12,250 

40,150 

4,450 

600 

1,852 

68,790 

Articles. 


RSCEIPTS. 


Merchandise. . 

Lumber 

Miscellaneous 


Total. 


Tons. 


800 

760 

40 


1.100 


2,952 


Value. 


114,000 
4,940 
1,450 


30.890 


89,080 


V6. 

BEHOVING  THE  WATEB  HYACINTH,  LOUISIANA. 

The  present  project  for  this  work  was  approved  May  9,  1899,  and 
provided  for  the  construction  of  a  boat  to  remove  the  water  hyacinth 
rrom  the  navigable  streams  of  Louisiana,  for  operation  of  this  boat, 
and  for  the  construction  of  log  booms  to  be  used  as  adjuncts  to  the 
boat. 

This  project  was  modified  by  the  river  and  harbor  act  of  June  13, 
1902,  to  permit  of  the  extermination  of  the  plant  by  chemical  or  other 
means. 

The  project,  approved  by  the  Secretary  of  War  August  1,  1902, 
covering  the  allotments  of  August  6  and  September  26, 1902,  together 
with  the  unexpended  balance  from  last  fiscal  year,  provided  for  the 
destruction  of  water  hyacinths  in  Bayou  Plaquemine,  Grand  River. 
Flat  Lake,  and  Bayou  Natchez,  Louisiana.  Tms  project  was  modified 
September  26,  1902,  to  permit  of  necessary  repairs  being  made  to  the 
floating  log  boom  constructed  at  the  mouth  of  Bayou  Teche  and  its 
operation  tor  two  years. 

For  work  previously  accomplished,  see  Annual  Report  Chief  of 
Engineers  for  1901,  page  1906. 
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The  project  submitted  July  25,  1902,  covering  the  destruction  of 
water  hyacinths  durine  the  fiscal  year  ending  June  30,  1903,  having 
been  approved  by  the  Secretary  of  War  August  19,  1902,  the  steamer 
Ramos^  purchased  and  equipped  with  machinery  for  crushing  the  hya- 
cinths under  the  project  of  1899,  was  brought  to  Plaquemine,  La., 
during  September,  ana  the  work  of  installing  Sailing  and  cooling  tanks, 
pumps,  hose,  spray  heads,  etc.,  to  be  used  in  connection  with  tne  Har- 
vesta  chemical  compound,  was  completed. 

Operations  for  the  destruction  of  the  water  hyacinth  by  spraying 
with  the  Harvesta  chemickl  compound  were  begun  September  25, 1902, 
in  Bayou  Plaquemine,  near  Grosse  Tete,  La.,  and  suspended  Decem- 
ber 8.  1902.  The  steamer  Ramos  was  laid  up  for  the  winter,  as  it  was 
found  that  the  action  of  the  compound  was  ineffective  during  cold 
weather. 

Operations  were  resmned  April  20,  1903,  and  from  that  date  until 
May  31,  1903,  the  Ramos  was  continuously  employed  in  spraying  the 
hvacinths  in  Bayou  Plaquemine,  lower  (jrrana  River,  Bay  Natehez, 
Grrosse  Tete  Bay,  Grosse  Tete  Bayou,  and  Choctaw  Bayou.  On  June 
1  the  Ramx)s  was  tied  up,  having  completed  the  wort  for  the  time 
being. 

Little  or  no  hyacinths  were  found  in  Bayou  Goddell,  Belle  River, 
and  Bayou  Long,  although  these  latter  streams  were  among  those  most 
thickly  obstructed  last  year.  A  source  of  ^reat  benefit  to  nearly  all 
the  hyacinth-infested  streams  has  been  the  high  sta^e  of  water  in  the 
Mississippi  River  this  spring,  which  supplied  a  good  current  through 
the  Atchafalaya  River,  and  which  was  the  means  of  carrying  almost 
all  of  the  hyacinths  out  to  salt  water. 

Bayous  Plaquemine  and  Grosse  Tete,  where  there  is  an  absence  of 
river  current,  are  the  breeding  places  for  the  hyacinths  which  later  on 
obstruct  the  lower  streams.  In  these  bayous  they  were  most  effectively 
destroyed  by  the  chemical  compound. 

The  total  waterway  from  Bayou  Plaquemine  to  Morgan  City,  La., 
is  at  this  date  (July  1,  1903)  cleared  of  hyacinths,  and  it  is  expected 


that  they  will  remain  so  cleared  for  some  months  to  come.  The  Kamxys 
will  be  put  in  commission  again  when  the  hyacinths  form  such  a  dense 
growth  as  to  interfere  with  the  navigation  of  the  present  cleared  streams. 
The  amount  of  surface  sprayed^  number  of  gsillons  of  compound  con- 
sumed, and  the  cost  of  the  work  is  as  follows: 


Season  190$S, 


September 
October. . . 
November 
December. 


1902. 


April 
Mmy. 


1908. 


Gallons  of 
compound 
consumed. 


8.300 

50,960 

162,800 

24,000 


83,800 
77,100 


Approximate 

square  yards 

surface 

sprayed. 


Total. 


Cost  per 

square  yard 

compound 

only. 


150,000 

556,000 

1,609.000 

237,600 


188,656 
949,496 


356,950  I        3,690,662 


ENG  1903 83 


a  Average  cost. 


90.0017 
.0027 
.0030 
.0080 


,0054 
,0024 


a.  0029 


Cost  per 
square  vard 
sprayea.  in- 
cluding fuel, 
rations,  etc. 


SO.  0031 
.0040 
.0035 
.0046 


.0064 
.0081 


0037 


1814      BEPOBT   OF   THE   CHIEF   OF   ENOINEEfiS,  U.  8.  ABMT. 
REPAIRS  TO  LOG  BOOM  AT  THE  MOUTH  OF   BAYOU    TECHE,   LOUISIANA. 

On  March  12,  1903,  an  a^*eement  was  entered  into  with  J.  G.  Ful- 
ler, of  Morgan  City,  La.,  for  the  necessary  repairs  to  the  log  boom  at 
the  mouth  of  the  Bayou  Teche,  for  $447.50.  This  work  was  completed 
April  14,  1903,  and  the  boom  is  now  in  a  satisfactory  working  condi- 
tion. It  is  proposed  to  engage  the  services  of  some  competent  person 
in  its  immediate  vicinity  to  attend  to  its  operation  as  conditions  may 
warrant,  in  order  to  facilitate  free  navigation  of  the  bayou. 

Money  statement. 

July  1,  1901,  balance  anexpended $7,4S4.46 

Aus^ast  6,  1902,  amount  allotted  act  June  13,  1902 $18, 000 

September  26, 1902,  amount  allotted  act  June  13,  1902 1, 480 

19,480.00 

September  30,  1902,  total  available  for  expenditure 26,964.46 

June  30,  1903,  amount  expended  during  nscal  year 17, 341. 09 

July  1,  1903,  balance  unexpended 9,623.37 

July  1,  1903,  outstanding  liabilities 720.00 

July  1,  1903,  balance  available 8,903.37 

I  Amount  that  can   be  i)rofitably  expended  duriiu^  fiscal  year  ending 
June  30, 1905,  in  addition  to  balance  unexpended  July  1, 1903 20, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 
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By  act  of  Congress  approved  March  3,  1899 $36,000 

Allotted  Augusts,  1902 18,000 

Allotted  September  26,  1902 1,480 

Total 66,480 


IMPROVEMENT  OF  THE  MOUTHS  OF  SABINE  AND  NECHES  RIVERS, 

TEXAS. 

For  previous  projects  for  this  work  and  for  improving  Neches 
River,  Texas,  see  Annual  Reports  of  the  Chief  of  Engineers,  1878,  page 
611;  1879,  page  909;  1880,  page  1202;  1887,  page  1384;  1897,  page 
1789,  and  1900,  page  2274. 

A  project  submitted  August  14,  1902,  and  covering  the  expenditure 
of  $126,000,  appropriated  by  the  Fifty-fourth  Congress,  second  ses- 
sion, provided  tor  securing  a  channel  8  feet  deep  at  mean  low  water 
and  160  feet  in  width,  from  the  head  of  Sabine  Pass  to  the  Neches 
River,  thence  to  Sabine  River,  the  work  to  be  done  under  contract. 

Upon  recommendation  of  the  Chief  of  Engineers,  dated  September 
27,  1902,  approved  bv  the  Secretary  of  War  November  6,  1902,  no 
work  will  be  undertaken  under  the  above  project  for  the  present 
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Money  statement, 

July  1,  1902,  balance  unexpended $125,074.71 

July  1,  1903,  balance  unexpended 125,074.71 

'Amount  (estimated )  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  durine  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balimce  unexpenaed  July  1,  1903: 

For  works  of  improvement $25, 000 

For  maintenance 4, 000 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


29,000.00 


'  ABSTRACT  OF  APPBOPRIATI0N8. 

By  act  of  Congress  approved — 

March  3,  1899 $10,000 

June  13,  1902 125,000 

Total 135,000 


COBfMERaAL  STATISTICS  FBOM  JANUARY  1,  1902,  TO  DBCEMBER  31,  1902. 

Ve$9el8  entering  and  departing. 


CHasB. 

Nnmber. 

Trips. 

Net 
registered 
tonnage. 

fltAftmcrfl , . . .  r T . .  T 

16 

8 

11 

806 

24 

200 

8,851 

SAiliDflT  yeflselfl 

810 

Banres 

26,510 

Total 

80 

582 

80,671 

Draft  of  heaviest  vessel:  Light,  4i  feet;  loaded,  6  feet. 

Shipments  and  receipts  by  water. 


Articles. 


SHIPMENTS. 


Lumber 

Merchandise . 

Fuel  oil 

Miscellaneous 


Total 

Grand  total. 


Tons. 


15,120 
1,040 

13,848 
2,012 


81,515 


Value. 


165,000 
70,000 
28,590 
40,240 


203,880 


Articles. 


BICEIPT8. 


Machinery 

Logs 

Fresh  water 

Shells  and  sand , 


Total. 


Tons. 


600 

50,000 

1,626 

62,000 


114,225 


145,740 


Value. 


960,000 

117,000 

5,400 

124,000 


306,400 


510,230 


V8. 


IMPROVING  SABINE  RIVER,  TEXAS. 

For  previous  projects  for  this  work  and  results  accomplished  see 
Annual  Reports  of  the  Chief  of  Engineers  for  1873,  page  881;  1879, 
page  904;  1880,  page  1195;  1886,  page  1287;  1892,  page  1510;  ls93, 
page  1836;  1895,  page  1779;  1897,  page  1773;  1899,  page  1857;  and 
1900,  page  2274. 
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The  present  project  for  this  work,  approved  July  9,  1899,  provided 
for  the  reraoval  of  the  most  dangerous  obstructions  between  Morgans 
and  Sudduths  bluffs,  under  contract,  which  work  was  completed,  as 
far  as  funds  available  would  permit,  on  July  13,  1900,  since  which 
date  nothing  further  has  been  done  on  account  of  lack  of  funds.  (See 
Annual  Report  of  the  Chief  of  Engineers,  1901,  p.  1908.) 


Money  statement. 


July  1,  1902,  balance  unexpended 
July  1,  1903,  balance  unexpended 


$161. 67 
161. 67 


Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1905,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpende<i  July  1,  1903 : 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  river  and  harbor  act  of  1899. 


1,000.00 


ABSTRACT  OF  APPBOPRIATION8. 


By  act  of  Congress — 

Approved  June  10,  1872  (al- 
lotted)   $2,700 

Approved  June  18,  1878 10, 000 

Approved  March  3,  1879 6, 000 

Approved  June  14,  1880 5, 000 

Approved  March  3,  1881 7, 000 

Passeil  August  2, 1882 4, 000 

Approved  July  13,  1892 5, 000 

Passed  August  18, 1894 5, 000 

Passed  June  3,  1896 2,000 


By  act  of  Congress — 

Approved  March  3,  1899 
(maintenance) $2, 000 

Amount  allotted  by  sundnr 
civil  act  of  March  2, 1895, 
from  appropriation  of  Au- 
gust 18,  1894,  for  "improv- 
ing Sabine  Pass,  Tex.  '^ 4, 000 

Total 52,700 


Commercial  Statistics  from  January  1,  1902,  to  December  31,  1902. 

Vesnels  entering  and  departing. 


Class. 

Number. 

Trips. 

Net  regis- 
tered ton- 
nage. 

SteamcrR 

8 

8 

11 

874 

74 

312 

8,582 

Sailine  vesHC'lR 

2.969 

Bargett 

54.742 

• 

Total 

27 

760 

66,288 

Shipments  and  receipts  by  wcUer, 


Articles. 


SHIPMENTS. 


Brick  and  shellR. 

Cattle 

Lumber 

Rice 

Miscellaneous . . . 


Tons. 


8,245 

100 

40,434 

1,195 

1,000 


Total 45,974 

Grand  total , 


Value. 


19,735 

4,000 

175,214 

43,160 

20,000 


252, 109 


Articles. 


RECEIPTS. 

Machinery  and  steci. 

Fuel  oil 

Logs 

Merchandise 


Total. 


Tons. 


652 

981 

365,387 

280 


367.200 


Value. 


165,200 

4,656 

860,000 

21,000 


950,855 


413,174     1,202,964 
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Vg. 

IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

For  previous  projects  and  results  accomplished  thereunder  see 
Annual  Reports  Chief  of  Engineers,  1875,  page  947;  1877,  page  76; 
1878,  page  609;  1882,  pages  1436-1437;  1883,  page  1054;  1891,  pages 
1831-1835;  1896,  page  1814;  1898,  page  1482;  1899,  pages  1869-1862; 
1900,  pages  2276-2277;  and  1901,  oages  1912-1918. 

The  present  project,  approved  oy  the  Chief  of  Engineers  July  3, 
1902,  provides  lor  the  expenditure  of  $185,000  appropriated  by  the 
act  oi  June  13,  1902—  by  repairs  to  and  extension  of  the  jetties  in 
Sabine  Pass,  $100,000;  for  dredging  between  the  jetties  and  repairs 
to  the  U.  S.  dredge  Sabine^  $60,000,  and  for  dredging  in  SabineTass 
Harbor,  from  a  point  1,000  feet  north  of  the  old  life-saving  station  to 
the  entrance  to  the  Port  Arthur  Canal,  $25,000. 

The  Rittenhouse  Moore  Dredging  Company  resumed  operations 
dredging  in  the  harbor,  under  tneir  contract  of  July  27,  1899,  on 
August  16,  1902,  removing  16,686  cubic  yards  of  material  that  month, 
and  fully  completing  all  the  work  thereunder  April  18,  1903,  by  the 
removal  of  approximately  1,423,164  cubic  yards  of  material. 

A  contract  was  entered  into  with  the  Bowers  Southern  Dredging 
Company  November  10,  1902,  for  dredging  in  the  harbor  in  accorcl- 
ance  with  the  approved  project,  under  which  contract  work  was  com- 
menced January  2,  1903,  and  continued  until  February  27,  1903,  at 
which  date  the  contract  was  fully  completed  by  the  removal  of  approxi- 
mately 122,588  cubic  yards  of  material  from  a  channel  extending  from 
the  lower  limits  of  the  town  of  Sabine  Pass  1,800  feet  eastward,  and 
from  apoint  2,800  feet  below  to  Fort  Dowling,  a  distance  of  1,140  feet. 

The  improved  channel  is  28,500  feet  in  length,  with  a  minimum 
width  of  340  feet  and  a  minimum  depth  of  20.5  feet,  and  extends  from 
the  upper  or  inner  end  of  the  jetties  to  the  entrance  of  the  Port 
Arthur  Canal. 

The  U.  S.  dredge  Sahvne  continued  operations,  dredging  in  the 
channel  between  the  Jetties,  from  June  30.  1902,  to  September  15, 
1902,  when,  under  orders  from  the  Chief  of  Engineers,  she  was  sent 
to  the  Soutn  Pass  of  the  Mississippi  River  to  remove  a  shoal  in  the 
channel  beyond  the  jetties.  The  Sabine  returned  to  Sabine  Pass 
November  1,  1902,  and  resumed  work  November  3,  1902,  continuing 
until  April  3,  1903,  when  she  was  again  sent,  under  orders  from  the 
Chief  or  Engineers,  to  the  South  Pass  of  the  Mississippi  River  for 
emergency  work,  from  which  place  she  had  not  returned  at  date  of 
this  report.  During  the  past  year  357,670  cubic  yards  of  material 
have  been  removed  from  tne  jetty  channel  and  dumped  at  sea.  Recent 
soundings  show  an  average  depth  of  21.5  feet  of  water  throughout  the 
entire  length  of  the  jetty  channel.  It  is  not  believed  that  a  depth  of 
25  feet  can  be  maintained  throughout  the  jetty  channel  until  the  jetties 
are  raised  to  the  level  of  mean  high  water. 
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Money  statement, 

July  1,  1902,  balance  unexpended $261,553.77 

June  30,  1903,  amount  expended  during  fiscal  year 119,  IfiO.  01 

July  1,  1903,  balance  unexpended 142,393.76 

July  1,  1903,  amount  covered  by  uncompleted  contracts 100, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 016, 573. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement |1, 016, 573 

For  maintenance  of  improvement 30, 000 

1, 046, 573. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  J^me 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS. 

By  act  of  Congress — 

From  act  approved  August  30,  1852  (survey) $5,000.00 

Allotted  from  act  approved  June  10,  1873  (survey ) 2, 000. 00 

By  act  of  Congress — 

Approved  March  3, 1875 20,000.00 

Approved  August  14,  1876 38, 000. 00 

Approved  June  18,  1878  (allotted) 30,000.00 

Approved  March  3,  1879 25, 000. 00 

Approved  June  14,  1880 50, 000. 00 

Approved  March  3,  1881 150, 000. 00 

Approved  August  2,  1882 150, 000. 00 

Approved  July  5,  1884 200, 000. 00 

Approved  AugU8t5,  1886 198,750.00 

Of  August  11,  1888 250,000.00 

Approved  September  19,  1890 300, 000. 00 

Approved  July  13,  1892 350,000.00 

Of  August  18,  1894 «271,000.00 

Of  June3,  1896 75,000.00 

Approved  June  4,  1897  (sundry  civil) 480, 000. 00 

Approved  June  1,  1898  (sundry  civil) 400,000.00 

Approved  March  3,  1899  (sundry  civil) 264,000.00 

Approved  March  3,  1899  (river  and  harbor)  150, 000. 00 

Approved  June  6,  1900  (sundry  civil) 36, 000. 00 

Approved  June  6,  1900  (emergencies  in  river  and  harbor  works) 

(allotted) 10,000.00 

Approved  June  13,  1902  (river  and  harbor) 185, 000. 00 

Total 3,639,760.00 

Reverted  to  Treasury  from  act  of  June  4,  1897 16, 297. 03 

Net  total 3,623,452.97 


ABSTRACT  OP  CONTRACTS   IN   FORCE. 


Name  and  address  of  bidder. 

Character  of  work. 

Amount 
involved 

John  Short,  St.  Louis,  Mo 

ReiMiiiB  to  and  extension  of  east  iettv 

$100,000 

«The  total  amount  of  this  appropriation  was  originally  $275,000,  but  of  this  sum 
$4,000  was  allotted  by  sundry  civil  act  of  March  2,  1895,  for  dredging  through  a  bai 
at  the  mouth  of  the  Sabine  Kiver,  Texas,  and  was  expended  on  that  improvement 
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COMMERCIAL  STATISTICS   PROM  JANUARY   1   TO   DECEMBER  31,  1902. 

Vessels  entering  and  departing. 


Claas. 


Steamers 

Sailing  vesHels. 
Bargee 


Total 


Number. 

Trips. 

67 

"   13 

32 

416 

42 

492 

102 

950 

Net  TefA&- 

terea 
tonnage. 

367,606 

14.670 

369,454 

741,630 


Draft  of  heaviest  yeswl:  Light,  16  feet;  loaded,  24  feet. 

Shipments  and  receipts  by  water. 


Artielei). 


SHIPMENTS. 


Lumber 
Fuel  oil. 
Cotton.. 
Rice.... 


Tons. 


72,621 

14,648 
14 


Value. 


1363,106 

1.350,375 

2,343,720 

625 


Total 685,158  1    4,067,725 

Grand  total 


Articles. 


RKCEIPT8. 

Machinery  and  iron  pipe. 

Cement 

Creosote 

Coal,  asphalt 


Tons. 


Value. 


1.400  $140,000 

1.360  '  20,400 

1,250  I  25,000 

520  ,  2,300 


Total. 


4,530 


689,688 


1>*7,700 


4,246,425 


APPENDIX  W. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


REPORT  OF  CAPT.  C.  S.  RICHt,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Galveston  Harbor,  Texas.  8.  Brazos  River,  Texas,  from  Richmond 

2.  Galveston  channel,  Texas.  to  Old  Washington. 

3.  Channel  from  Galveston  Harbor  to  '•    9.  Mouth  of  Brazos  Kiver,  Texas. 

Texas  City,  Texas.  10.  Aransas  Pass,  Texas. 

4.  Galveston  Ship  channel  and  Bui£alo  '  11.  Harbor  at  Brazos  Santiago,  Texas. 
Bayou,  Texas.  12.  Removing   sunken  vessels   or  craft 


obstructing  or  endangering  naviga- 
tion. 


5.  Operation  and  care  of  Morgans  Canal, 

Texas. 

6.  Trinity  River,  Texas. 

7.  Brazos    River  between  Velasco  and 

Richmond,    West    Galveston    Bay 
channel.   Double    Bayou,   and  the 
mouths  of   the   adjacent   streams, 
including  Trinity  River  and  Cedar  j 
Bayou,  Texas. 

SURVEY. 

13.  Protection  of  the  port  of  Galveston  and  property  on  Galveston  Island,  Texas. 


United  States  Engineer  Office, 

Galveston,  Tex. ,  July  m,  1903, 

General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  June  30,  1903. 

Very  respectfully,  your  obedient  servant, 

C.  S.  RiCH^, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A, 


W  I. 

IMPROVEMENT  OF  GALVESTON  HARBOR,  TEXAS. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$350,000  for  maintaining  the  entrance  to  the  harbor  and  toward  the 
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restoration  of  the  jetties,  in  accordance  with  the  report  submitted  in 
House  Document  No.  184,  Fifty-sixth  Congress,  second  session,  and 
authorized  the  letting  of  a  contract  in  the  sum  of  J400,000,  exclusive 
of  amounts  appropriated.  Project  for  expenditure  of  this  appropria- 
tion submittea  at  the  beginning  of  the  fiscal  year  was  approved. 

OPERATIONS  DURING  THE  YEAR — JETTIES. 

An  emergency  contract  was  entered  into  on  August  27,  1902,  with 
Isaac  Heflfron,  of  Galveston,  Tex.,  for  furnishing  riprap  at  Ninth 
street  and  Avenue  A,  Galveston,  Tex.,  for  repairing  the  shore  branch 
of  the  south  jetty.     This  contract  was  completed  on  June  1,  1903. 

The  unloading  and  placing  of  the  riprap  was  done  by  hired  labor. 
27,763.16  tons  of  riprap  were  unloaded  and  placed  between  stations  9 
and  143+63.  This  riprap  has  closed  the  most  serious  gaps  in  this 
part  of  the  south  jetty  against  all  but  excessive  tides,  and  its  effect  in 
reducing  sand  deposit  in  Gralveston  channel  is  very  pronounced. 

Bids  for  repairing  the  jetties  were  advertised  for  on  October  10. 
1902,  and  opened  December  10,  11,  and  13,  1902.  All  bids  received 
under  this  advertisement  were  rejected,  as  same  were  considered 
excessive.  New  bids  were  solicited  m  open  market  and  opened  March 
11,  1903.  One  bid  was  received,  that  of  J.  M.  O'Rourke  &  Co.,  of 
Galveston,  Tex.,  and  as  prices  bid  were  lower  than  received  under 
advertisement  of  October  10, 1902,  same  was  recommended  for  accept- 
ance. A  contract  was  entered  into  April  6,  1903,  and  approved  May 
13,  1903,  with  J.  M.  O'Rourke  &  Co.,  of  Galveston,  Tex.,  for  granite 
blocks  for  the  South  jetty,  delivered  f .  o.  b.  cars.  United  States  track. 
Ninth  street  and  Avenue  A,  or  eastward  thereof,  or  Fort  Point,  Gal- 
veston, Tex.,  $2.59  per  ton;  and  for  granite  blocks  for  the  Nortli 
jet^,  properly  placed  in  the  jetty,  $3.89  per  ton. 

The  unloading  and  placing  of  the  granite  in  the  south  jetty  is  to  be 
done  by  hired  labor  and  United  States  plant. 

No  work  had  been  done  under  this  contract  to  the  close  of  the  fiscal 
year. 

According  to  the  terms  of  the  contract  work  is  to  be  commenced  by 
August  16,  1903,  and  to  be  completed — south  jetty  on  or  before  July 
31,  1904,  and  north  jetty  on  or  before  October  31,  1904. 

DREDGING. 

A  description  of  the  U.  S.  dredge  Gen.  C,  B,  Comstock  will  be  found 
on  pages  1530-1531,  Annual  Report  of  the  Chief  of  Engineers  for  1896. 

The  installing  of  oil-burning  apparatus  on  the  dredge  for  the  burn- 
ing of  oil  as  fuel  was  complete  auring  the  fiscal  year  and  has  reduced 
the  opci*ating  expenses  of  the  dredge. 

The  dredge  excavated,  removed,  and  dumped  from  Gralveston  Harbor 
386,459.2  cubic  yards  of  material.  A  detailed  account  of  the  work 
done  during  the  fiscal  year  will  be  found  in  the  report  of  Mr.  E.  M. 
Hartrick,  assistant  engineer,  forwarded  herewith,  to  which  attention 
is  invited. 

RESURVEY  OF  GALVESTON  BAY. 

The  principal  work  during  the  year  has  been  the  making  of  minor 
surveys  where  necessaiy  to  supply  omissions  in  the  main  survey  and 
the  beginning  of  the  hydrography. 
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Probably  two-thirds  of  the  necessary  hydrography  has  been  com- 
pleted and  so  far  as  finished  a  considerable  shoaling  of  Galveston  Bay 
IS  shown  when  compared  with  the  Coast  and  Geodetic  Survey  chart 
made  some  forty  years  ago. 

The  drafting  of  the  new  chart  has  been  begun  and  is  making  good 
progress.  Tt  is  intended  to  prepare  this  chart  in  colors  on  the  same 
system  so  successfully  adopted  for  the  charts  of  the  Great  Lakes.  It 
is  expected  that  the  chart  will  be  ready  for  issue  some  time  during  the 
coming  fiscal  year. 

Full  advantage  has  been  taken  of  all  surveys  made  for  adjacent  riVer 
and  harbor  works  and  all  duplication  of  work  has  been  avoided. 

SURVEYS. 

The  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  gives  detailed 
description  of  the  surveys  during  the  year.  Attention  is  also  invited 
to  the  map  submitted  with  this  report. 

Prior  to  the  hurricane  of  September  8, 1900.  the  action  of  the  jetties 
alone  was  steadily  improving  the  channel  ana  less  and  less  dredging 
was  becoming  necessary.  Tne  lowering  of  the  jetties  by  this  hurri- 
cane, however,  permits  the  escape  over  them  of  much  tidal  energy. 
The  tidal  flow,  especially  during  excessive  tides,  is  no  longer  com- 
pletely confined,  and  as  a  result  there  is  much  less  scouring  force 
available  for  the  outer  bar.  Dredging  will  have  to  be  continued  from 
time  to  time,  therefore,  to  maintain  existing  channel  depths,  and  would 
have  to  be  prosecuted  vigorously  to  increase  these  depths.  When  the 
jetties  are  repaired,  however,  the  necessity  for  dredging  will  again 
diminish. 

Total  amount  expended  on  this  improvement  to  June  30,  1903, 
$8^809,097.22. 

The  balance  available  on  June  30, 1903,  and  additional  appropriation 
recommended,  it  is  proposed  to  apply  to  operating  the  Ut  S.  dredge 
Oen,  C,  B.  Comstock  m  maintaining,  widening,  and  deepening  the 
channel  between  the  jetties  and  repairmg  the  north  and  south  jetties. 

Money  statement. 

July  1,  1902,  balance  unexpended $359,:«5.41 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 300, 000. 00 

Proceeds  of  sale  of  condemned  property 53. 14 

Transfer  of  tag  Anna 10,000.00 

669, 388. 55 
June  30,  1903,  amount  expended  during  fiscal  year 89, 412. 80 

July  1,  1903,  balance  unexpended 579, 975.  75 

July  1,  1903,  outstanding  liabiUties 7,810.56 

July  1,  1903,  balance  available 572,165.19 

July  1,  1903,  amount  covered  by  uncompleted  contracts 512, 050. 00 

Amount  (estimated)  required  for  completion  of  existing  project 850, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903: 

For  works  of  improvement $400, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

450, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABfimiACT  OP   APPROPRIATIONS. 


By  act  of — 

July  11,1870 $25,000 

March  3,1871 20,000 

June  10, 1872 31,000 

June  23, 1874 60,000 

March  3,  1875 150,000 

AugustH,  1876 142,000 

June  7, 1878 75,000 

June  18, 1878 50,000 

•       March  3,  1879 100,000 

June  14, 1880 175,000 

March  3,  1881 250,000 

March  4,  1882 100,000 

August  2,  1882 800,000 

August  5,  1886 300,000 

August  11, 1888 500,000 

September  19,  1890 500, 000 


By  act  of — 

March  3,  1891 $600,000 

August  5,  1892 450,000 

March  3,  1893 1,000,000 

August  18,  1894 600,000 

January  25,  1895 200,000 

March  2,  1895 1,160,000 

February  26,  1896 300,000 

June  3, 1896 50,000 

June  11,1896 840,000 

June4,1897 500,000 

March  3,  1899 60,000 

June  13,1902 350,000 

March  3,  1903 300,000 

Total 9,178,000 


In  addition  to  the  above  appropriations  by  Congress  there  has  been  collected  from 
the  steamship  Maratime  $SO0;  from  Quartennaster's  Department,  United  States  Army, 
$719.83;  from  sales  of  condemned  property,  $53.14,  and  transfer  of  tug  AnnOj 
$10,000,  making  a  total  of  $9,189,072.97 


OOMTRACrrB  IN  FORCE  DURING  FISCAL  YEAB 

Emergeiicy  (xnitract. 

Contractor:  Isaac  Heffron,  Galveston,  Tex. 

Character  of  work:  Furnishing  and  delivering  lai^  and  small  riprap. 

Rates:  Large  and  small  riprap,  $1.77  per  ton  delivered  f.  o.  b.  cars  JNinth  street  and 

Avenue  A,  Galveston,  Tex. 
Date  of  approval:  (Emergency  contract). 

Date  of  beginning  work:  Subject  to  notice  from  engineer  officer. 
Date  of  expiration:  September  1,  1903.    Contract  completed  June  1,  1903. 

Formal  contract. 

Contractor:  J.  M.  O'Ronrke  &  Co.,  Galveston,  Tex. 

Character  of  work:  Repairing  jetties. 

Rates:  For  Galveston  south  jetty,  large  blocks,  from  5  to  7  tons  each,  f.  o.  b.  cars 

United  States  tracK  Ninth  street  and  Avenue  A,  or  eastward  thereof,  or 

Fort  Point,  Galveston,  Tex.,  $2.59  per  ton. 
For  Galveston  north  jetty,  large  riprap  in  pieces  from  10  to  12  tons  each, 

properly  placed  in  the  work,  $3.89  per  ton. 
Date  of  approval:  May  13,  1903. 
Date  of  l)eginning  work:  August  16,  1903. 
Date  of  expiration:  South  jetty,  July  31,  1904;  north  jetty,  October  31,  1904, 


COMMERCIAL  STATI&rnOB  OF  GALYESrrON   HARBOR,  TEXAS,  FOB  FISCAL  YEAB  ENDING  JUNB 

30,  1903. 
Tonnage  of  vessels  and  revenue  coUectea, 


Entered . 
Cleared  . 


Total. 


Steam 
vessels. 


831 
809 


1,640 


Sailing 
vessels. 


160 
346 


496 


Total. 


981 
1,1.35 


2,136 


Total 
tonnage. 

1.996,806 
2,127,666 


4,124,400 


Duties  on  imports  collected $391, 727 

All  nioneyd  collected  at  custom-house 449, 519 
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Amotinl  Olid  vtilite  affreight  nUered  and  deand. 
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L.  HARTKICK,  AESIBTANT   BNQlNRaR. 


Galveston,  Tex.,  Juiy  i,  yflfl*. 
Captain:  I  have  the  honor  to  Bubmit  the  fotlowiDK  report  of  operations  for  improv- 
iog  harbor  at  Galveston,  Tex.,  during  the  fiscal  year  ending  June  30,  1903. 


At  the  b«pnningof  fiscal  year  the  jetties  were  apparently  in  the  same  condition  aa 
reported  on  by  Board  of  Engineere.     (See  H.  Doc.  No.  134,  6eth  Cong.,  2d  Bern. ) 

At  the  end  of  fiscal  year  north  jetty  was  in  the  Bame  condition  as  reported  above, 
as  no  work  had  been  aone  and  no  further  deterioration  apparent.  South  jetty  has 
been  partially  repaired  by  filling  in  the  gape  in  shore  bmncn  wit^h  sandstone  riprap, 
preparatory  to  coverinc;  with  granite  blocKs. 


The  depth  of  water  in  channel  on  the  outer  and  inner  bars  has  been  maintained  at 
a  greater  depth,  aided  by  dredging,  than  the  water  alongside  the  wharves  and  slips 
oiGalvMton  channel. 

Mean  tide  fluctuation  on  outer  bar,  2  feet;  inner  bar,  1.64  feet;  Galveston  channel, 
1.12  feet 


No  work  was  done  on  north  jetty,  bat  on  April  6, 1901,  a  contract  was  entered  into 
with  J.  M.  O'Rourke  A  Co.,  approved  May  13,  1803,  for  "the  repairing,  restoring, 
and  completing  the  jetties  as  recommended"  in  above  report  of  the  Board  of  Engi- 
neers. Work  to  commence  August  16,  1903,  and  to  be  completed  Oelober  31,  1904, 
on  north  jetty,  and  on  south  jetty  July  31,  1904. 


At  the  bef^nning  of  fiscal  year  the  trestle  and  track  over  shore  branch  of  south 


373  linear  feet.    A  side  track  also  has  been  constructed  at  Fort  Point,  between  stations 
684-50  and  75,  a  distance  of  650  linear  feet. 

Between  stations  9  and  143  27,783.16  Ions  of  sandstone  riprap  have  been  used  to 
fill  up  gaps  and  level  off  the  riprap  mound  preparatory  to  covering  with  granite 
blocks.  A  derrick  has  been  overhauled  and  fitlid  un  and  a  railway  track  Bcale  is 
under  construction  at  Avenue  A  and  Ninth  street  for  the  proper  handling  and  weigh- 
ing of  stone  for  rejiair  of  jetties.  At  Government  wharf.  Fort  Point,  46  fender  piles 
were  put  in  place  and  two  gal  van!  zed-iron  oil  tanks  erected  in  coal  bin,  with  attach- 
ments and  facilities  for  unloading  and  supplying  fuel  oil  to  Government  dredges  and 
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boats.  The  tanks  have  a  combined  capacity  of  30,875.14  gallons.  Two  wooden 
tanks,  with  a  combined  capacity  of  34,881.95  sallons,  have  fa«en  contracted  for  and 
are  expected  to  be  delivered  and  erected  in  a  snort  time. 

DREDGING    OPERATIONS    IN    GALVESTON   HARBOR  BY  U.  8.  DREDGE   GEN.  C.  B.  OOMSTTOCK, 

G.  M.  PRENDEROA8T,  MASTER. 

From  July  1,  1902,  to  August  10,  1902,  the  dredge  was  moored  at  pier  10,  under- 
ling repairs  to  machinery  and  piping  and  being  changed  from  coal  to  an  oil  burner, 
he  total  cost  of  the  change  from  coal  to  oil  was  $2,805.40. 
From  August  11,  1902,  to  December  1,  1902,  with  the  exception  of  twenty  days, 
the  dredge  was  continuouslv  employed  on  Galveston  channel  improvements,  from 
United  States  Reservation  fence  line  to  pier  35,  and  generally  in  front  of  wharves 
where  the  material  was  of  such  softness  that  dredge  could  not  hold  to  her  general 
average.  From  December  2,  1902,  to  June  30, 1903,  the  dred^  has  been  continuously 
employed  on  Gralveston  Harbor  (outer  bar),  with  the  exception  of  days  when  rough 
weather  would  not  permit.  At  such  times  the  dredge  was  employed  on  inner  bar, 
Galveston  Harbor,  from  second  turn  gas  buoy  to  reservation  fence  line. 


Cubic  yards. 


Cater  bar . 
Elsewhere 


Total. 


282,818.0 
1S8,M1.2 


886,450.2 


Cost  of  dredging. 

Operating  cost  per  cubic  yard cents. 

Total  cost  per  cubic  yard do. . . 

Wages 

Sul^tence 

Fuel 

Oils,  waste,  etc 

Miscellaneous  supplies 

Ordinary  maintenance 

Contingent  expenses 


.052 
.056 


Operating  cost 
ordinary  re] 
Addition  to  plant 

Total  cost 


Extraordinary  repairs 
pla 


$9, 986. 70 

2,560.56 

4,556.44 

577. 11 

229.23 

2, 159. 34 

7.00 

20, 076. 38 

350.00 

1,423.00 

21, 849. 38 


Distribution  of  working  time. 


Anchor  to  cut 

Pumping , 

Cut  to  dump  

Dumping 

Dump  to  cut 

Dumi)  to  anchor 

Time  lost  turning 

Effective  working  time 


Digtrihution  of  time. 


Effective  working  time 

Delays  for  bad  weather 

Delays  for  repairs 

Delays  for  other  causes 

Idle  on  account  of  Sundays  and  holiduyH. 

Total  time 


1,412 
IM 
439 
2S5 
444 


2,685 


Mlnatea. 


08 
M 
18 
08 


CO 
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Averages, 

Cubic  yards. 

Average  oatput  per  hour  (outer  bar  and  harbor) 443. 00 

Average  output  per  minute  (outer  bar  and  harbor) 7. 38 

Average  output  per  hour  (Galveston  Harbor) 341. 00 

Average  output  per  minute  (Gralveeton  Harbor) 3. 69 

Average  output  per  hour  (outer  bar) 550. 00 

Average  output  per  minute  (outer  bar) 9. 17 

Consolidated  report  of  work  done  by  U.  S.  dredge  Gen,  C.  B.  Comstock  during  fiscal  year. 


Cubic  yards. 


Work  of  dred^  for  fiscal  year . 


618,067 


Cost  of  dredging. 


Operating  cost  per  cubic  yard. 
Total  cost  per  cubic  yard 


.cents, 
-do... 


.051 
.056 


Wages 

Sul]«iBtence 
Fuel 


Oils,  waste,  etc 

Miscellaneous  supplies. 
Ordinary  maintenance. 
Contingent  expenses. . 


Operating  cost 

Extraordinary  repairs 

Addition  to  plant  (oil-burning  apparatus) 


$16, 415. 71 

3, 775. 57 

6, 953. 28 

791. 12 

867.65 

2, 505. 53 

58.50 

31,367.36 

350.00 

2,805.40 


Total  cost 34,522.76 

Distribution  of  working  time. 


Anchor  to  cut 

Pmnping 

Cut  to  dump 

Dumping 

Dump  to  cut 

Dump  to  anchor . . 
Time  lost  turning. 


Effective  working  time 


Hours. 


2,279 


Minutes. 


117 

2S 

1,429 

84 

238 

66 

73 

41 

156 

82 

220 

59 

42 

11 

21 


Distribution  of  time. 


Effective  working  time 

Delays  for  bad  weather 

Delays  for  repairs 

Delays  for  other  causes 

Idle  on  account  of  Sundays  and  holidays 


Total  time 


Hours. 


2,279 
198 
448 
470 
708 


4,104 


Minutes. 


21 
11 
03 
87 


12 


Average. 


Average  output  per  hour. . . 
Average  output  per  minute 


Cubic  yanK 

...  428.00 
...      7.15 
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BAR  8URV1ET. 

On  July  6  and  7,  1902,  a  survey  was  made  of  the  outer  bar,  which  shows  a  depth 
of  27(  feet  in  bar  channel,  an  increase  of  U  feet  since  last  annual  survey.  Except  in 
this  instance  there  is  practically  no  change  in  the  curves  of  depth.  This  increase  in 
depth  has  bc^n  accomplished  by  the  sea-going  dredge  Oen,  C.  B,  Comstock,  the 
weather  being  particularly  favorable  during  the  last  few  months  for  operations  on 
the  outer  bar.  Assistance  from  the  ietties  can  not  be  claimed,  as  thev  still  remain 
unrepaired  from  hurricane  of  September  8,  1900,  and  permit  the  tidal  now  to  escape 
over  the  low  crest  and  through  the  gaps  in  the  enrockment 
Very  respectfully,  your  obedient  servant, 

E.  M.  Hartbick^ 
Assi^nt  Engineer, 
•  Capt.  C.  S.  Rich6, 

Carps  of  Engineers, 


W2. 

IMPROVEMENT  OF  GALVESTON  CHANNEL,  TEXAS. 

At  beginning  of  fiscal  year  project  had  been  submitted  for  the 
expenditure  of  the  amount  appropriated  by  the  river  and  harbor  act 
approved  Jime  13,  1902.     Project  submitted  was  approved 

OPERATIONS  DURING  THE  YEAR. 

An  emergency  contract  for  constructing  pile  and  brush  dike  on 
north  side  of  the  channel  was  entered  into  on  oeptember  13, 1902,  with 
Moore  &  Sieber,  of  Texas  City,  Tex.  This  dike  is  for  the  purpose  of 
holding  the  material  dredged  from  the  channel  and  preventing  same 
being  carried  back  into  the  channel  by  the  action  of  tne  currents. 

Under  this  contract  to  the  close  of  the  fiscal  year  contractors  have 
completed  12,296  feet  of  dike  without  brush  filling,  and  2,460  feet  of 
dike  with  brush  filling. 

Bids  for  dredging  the  channel  were  advertised  for  October  6,  1902, 
and  opened  December  8  and  9,  1902. 

A  lormal  contract  for  dredging  was  entered  into  with  the  Bowers 
Southern  Dredging  Company,  of  Galveston,  Tex.,  on  February  9, 
1903,  and  approved  Marcn  2,  1903,  work  to  commence  June  14,  1903, 
and  to  be  completed  by  December  31,  1904. 

Under  this  contract  to  the  close  of  fiscal  year  there  has  been  dredged 
60,000  cubic  yards  of  material,  completing  a  channel  550  feet  wide  at 
bottom,  29  feet  deep  for  a  distance  of  1,0W  feet. 

The  U.  S.  dredge  Gen.  C,  B.  Cormtock  removed  412  loads  of  material, 
aggregating  226,607.8  cubic  yards,  from  the  channel. 

A  detailed  account  of  the  work  done  by  the  U.  S.  dredge  Gen,  C,  B. 
Cormtock  during  the  fiscal  year  will  be  found  in  the  report  of  Mr.  E.  M. 
Hartrick,  assis^nt  engineer,  forwarded  herewith,  to  which  attention 
is  invited. 

The  U.  S.  dredge  Gen.  H.  M.  Robert  excavated  and  deposited  behind 
the  pile-and-brusn  dike  44.000  cubic  yards  of  material. 

Total  amount  expendea  on  this  improvement  to  June  3(T,  1903, 
$38,897.31. 

The  balance  available  on  June  30, 1903,  and  additional  appropriation 
recommended  it  is  proposed  to  apply  to  dredging  under  contract  and 
completion  of  pile-and-orush  dike. 
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Motley  statement, 

July  1,  1902,  balance  unexpended $100,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3.  1903 200, 000. 00 

300,000.00 
June  30,  1903,  amount  expended  during  fiscal  year 38, 897. 31 


July  1,  1903,  balance  unexpended 261,102.69 

July  1, 1903, outstanding  liabilities 6,569.35 

July  1,  1903,  balance  available 254,533.34 


July  1,  1903,  amount  covered  by  uncompleted  contracts 192, 195. 57 


Amount  (estimated)  required  for  completion  of  existing  project 1, 285, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1905,  in  addition  to  the  balance  unexpended  Juljr  1,  1903 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


ABflTTRACr  OF  APPROPRIATIONS. 


By  act  of  June  13,  1902 $100,000 

By  act  of  March  3,  1903 200,000 

Total 300,000 


OOMTRACTS   IN   FORCE  DURING   FISCAL  YEAR. 

Emergency  conJtraci, 

Contractor:  Moore  &  Sieber,  Texas  City,  Tex. 
Character  of  work:  Constructing  pile-and-brush  dike. 

Bates:  Piling  in  place,  11  cents  per  linear  foot.    Brush  in  place  and  fastened,  $2.45 
per  cord. 
Date  of  approval:  (Emergency  contract.) 
Date  of  beginning  work:  January  27,  1903. 
Date  of  expiration:  Time  limit  waived. 

Formal  contract. 

Contractor:  Bowers  Southern  Dredging  Company,  Galveston,  Tex. 

Character  of  work:  Dredging. 

Bate:  8.3  cents  per  cubic  yard. 

Date  of  approval:  March  2,  1903. 

Date  of  beginning  work:  June  14,  1903. 

Date  of  expiration:  December  31,  1904. 


COMMERCIAL  STATISTICS. 


See  report  on  improvement  of  Galveston  Harbor,  Texas,  which  applies  to  this 
improvement 


REPORT  OF   MR.  E.  M.  HARTRICK,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  July  1,  1903. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Galveston  channel,  Texas,  during  the  fiscal  year  ending  June  30,  1903. 

ENG  1903 84 


1330   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

PROGRBH8  OF  THE    WORK. 

Before  the  ])re8ent  fiscal  year  Galveston  channel  had  been  kept  open  and  dre<1ge<l 
]>y  private  enterprise,  except  that  ]K)rtion  extending;  from  Re<l  Beacon  to  30  feet  of 
water  in  Bolivar  channel.  This  was  first  improved  by  the  city  of  Galveston  building 
a  bulkhead  at  Fort  Point,  whii^h  increased  the  depth  over  the  inner  bar.  Then  ])v 
the  Government  building  a  gabionnade,  and  later  a  shoreward  extension  of  the  south 
jetty,  and  drt^dging  in  channel  w^ith  the  Government  seagoing  dredge  Gen,  C.  B. 
CamMock.  The  channel  over  the  inner  bar  to  Twenty-thim  street  has  a  navigable 
depth  of  26i  feet  with  a  mean  tidal  fluctuation  of  1.1  feet  at  old  Government  wliarf. 

It  is  contemplated  to  deepen  the  channel  to  30  feet,  1,200  feet  wide  at  bottom. 
The  present  t-on tract  calls  for  a  depth  of  30  feet,  500  feet  wide  at  bottom  from  outer 
encl  of  inner  bar  to  Fifty-first  street.  Up  to  date  there  has  been  removed  from  chan- 
nel about  60,000  cubic  yards  of  material,  leaving  a  cut  about  1,000  feet  long,  550  feet 
wide,  with  an  average  iepth  of  29  feet. 

OPERATIONS  DURING  THE  YEAR. 
PILE-AND-BRU8H   DIKE  TO   RETAIN   SPOIL   FROM   CHANNEL. 

On  September  13,  1902,  an  emergency  contract  was  entered  into  with  Messrs. 
Moore  &  Sieber,  of  Texas  City,  Tex.,  to  construct  a  pile-and-brush  dike  on  Pelican 
flats,  1,400  feet  distant  from  and  parallel  to  the  Galveston  wharves.  Work  com- 
menced on  January  2,  1903,  and  up  to  date  there  has  been  driven  135,315  linear  feet 
of  piling  and  212.1  cords  of  brush  placed,  making  a  bulkhead  14,756  feet  long,  of 
which  2,460  feet  is  complete  with  brush  filling. 

DREDQINQ. 

On  Febniary  9,  1903,  a  contract  was  entered  into  with  the  Bowers  Southern  Dredg- 
ing Company,  Galveston,  Tex.,  approved  March  2,  1903,  to  dredge  a  channel  5§) 
feet  wide  at  bott<^)m  and  30  feet  deep  from  **  Red  Beacon  westward  to  a  point  abreast 
of  the  western  face  of  westernmost  slip  of  the  Southern  Pacific  Company's  wharves." 
Work  commenced  on  Jime  17, 1903,  off  Red  Beacon,  with  contractors'  dredges  Crewi/e 
Sealy  and  No.  4-  The  George  Sealy  is  depositing  to  the  northward  on  Pelican  flats, 
over  the  pile-and-brush  dike,  and  No.  4  to  the  southward  on  Galveston  Island.  Up 
to  date  there  has  been  removed  about  60,000  cubic  yards  of  material,  making  a  chan- 
nel 1,000  feet  long  of  very  nearly  full  width  and  depth. 

DREDOIMJ   OPERATIONS  OF  THE   U.    S.    DREDGE  GEN.   C.    B.    COM8TOCK,   IN  UALVESTON 

CHANNEL,  BY  G.  M.  PRENDERGAST,  MASTER. 

From  August  11, 1902,  to  December  1, 1902,  the  dredge  was  eontinaonsly  employed 
on  Galveston  channel  from  line  of  United  States  reservation  fence  to  pier  35.  The 
average  rate  of  material  dredged  per  minute  is  much  lower  on  this  wort,  as  about  35 
per  cent  of  the  soft  material  is  lost  overboard  after  being  pumped  into  hoppers. 

From  December,  1902,  to  June  30,  1903,  but  very  few  loads  were  dr^iged  from 
Galveston  chaimel,  as  all  time  possible,  weather  permitting,  was  given  to  Galveston 
harbor  (outer  bar). 


Dredged. 


Total  cubic 
yards. 


Soft  and  mixed 412  226,607.8 

Soft 108  60,058 

Mixed 804  166,549.8 

Co9t  of  dredging. 

Operating  cost  (per cubic  yard) cents..  0.049 

Total  cost  (per  cubic  yard) do .  055 

Wage^ $6,429.01 

Subsistence 1, 215. 01 

Fuel 2,396.84 

Miscellaneous  supplies 638. 42 

Oils,  waste,  etc 214. 01 
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Ordinary  maintenance $346. 19 

CJontingent  expenses 51. 50 

Operating  cost 11,290.98 

Addition  to  plant 1,382.40 

Total  cost  of  dredging 12,673.38 

Distribution  of  working  time. 


Anchor  to  cut 

Pumping 

Cut  to  dump 

Dumping 

Dump  to  cut 

Dump  to  anchorage 

Time  lost  turning 

Effective  working  time 


8G6 


Hours. 

Minutes. 

23 

27 

656 

63 

108 

28 

25 

17 

68 

12 

72 

4 

16 

7 

28 


Distribution  of  time. 


Effective  working  time 

DelayB  for  bad  weather 

D(^lay8  for  repairs 

Delays  for  other  causes 

Idle  on  account  of  Sundays  and  holida}!) 


Total  time 


1,418 


Hours. 

Minutes. 

866 

28 

43 

35 

8 

45 

235 

84 

264 

00 

22 


Averages, 

Cubic  yards. 

Average  output  per  hour  (mixed) - 437 

Average  output  per  minute  (mixed^ 7.27 

Average  output  per  hour  (soft  mud) 343 

Average  output  per  minute  (soft  mud) 5. 69 

Average  output  per  hour  (soft  and  mixed) 407 

Average  output  per  minute  (soft  and  mixed) 6. 78 

Very  respectfully,  your  obedient  servant, 

E.  M.  Uastrick,  Assistant  Engineer, 
Capt.  C.  S.  RiCHE,  Corps  of  Engineers. 


W3. 

IMPROVEMENT  OF  CHANNEL  FROM  GALVESTON  HARBOR  TO  TEXAS 

CITY,  TEXAS. 

The  dredging  of  this  channel  is  being  done  under  contract  entered 
into  with  tne  Drake  &  Stratton  Company,  of  New  York,  N.  Y. ,  for 
$250,000.  The  original  terms  of  the  contract  provided  that  $100,000 
should  be  paid  w^hen  the  channel  had  been  deepened  to  a  depth  of  21 
feet  and  tne  remainder  of  the  price  when  the  whole  work  had  been 
completed  in  a  manner  satisfactory  to  the  Secretary  of  War. 

The  river  and  harbor  act  approved  Jime  13,  1902,  provided  for  the 
amending  of  this  contract  as  rollows: 

The  Secretary'  of  War  is  hereby  authorized  and  directed,  with  the  consont  of  the 
contractors  now  engaged  in  said  work,  or  any  contractors  who  may  hereafter  undtr- 
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take  the  same,  to  modify  the  contract  heretofore  entered  into  for  the  performance  of 
said  work  so  that  jmyments  of  five  {>er  centum  of  the  whole  contract  price  shall  be 
made  from  time  to  time  to  said  contnwrtors  for  ea<^h  one  thousand  linear  feet  along 
the  length  of  said  channel,  whenever  it  shall  satisfactorily  appear  to  the  Secretary  <3 
War  that  a  depth  of  twenty-five  feet  and  a  width  of  one  hundred  feet  at  the  bottom 
are  obtained,  until  the  sum  of  two  hundred  thousand  dollars  haa  been  paid,  after 
which  no  payments  shall  be  made  until  the  whole  channel  has  been  completed  to 
the  required  width  and  depth,  at  which  time  the  balance  of  the  contract  price  shall 
be  paid.  And  l)efore  sut^h  modification  shall  take  effect  the  contractors  for  said  work 
shall  give  bond  to  the  United  States,  with  sufficient  surety  or  sureties,  to  be  approved 
by  the  Secretarv  of  War,  conditioned  upon  the  complete  and  faithful  performance  of 
said  work  as  originally  contracted  for  within  two  years  from  the  date  of  said  modifi- 
cation, in  the  sum  of  one  hundred  thousand  dollars. 

During  tho  ti.scal  year  supplemental  articles  of  agreement  were  pre- 
pared and  entered  into,  modifying  the  original  contract  in  accordance 
with  tlie  terms  of  this  act,  and  same  were  approved  by  the  Secretary 
of  War. 

OPERATIONS  DURING  THE  YEAR. 

Contractors  completed  according  to  contract  a  channel  13,000  feet 
long  between  stations  0  and  13,  and  3,000  feet  long  between  stations  16 
ana  19,  a  total  of  16  sections  of  1,000  feet  each,  for  which  5  per  cent 
of  the  contract  price  ($12,500)  has  been  paid  for  each  section,  or  ^200,000 
for  the  16  sections. 

Contractors  also  dredged  channel  between  stations  13  and  16  to  pre- 
scribed cross  section. 

Total  length  of  cliannel  dredged  to  prescribed  cross  section,  20,000 
feet,  between  stations  0  and  20. 

Tne  remaining  portion  of  the  channel  is  dredged  to  18  feet  deep. 

A  detailed  account  of  the  work  done  will  be  found  in  the  report  of 
Mr.  E.  M.  Hartrick,  assistant  engineer,  forwarded  herewith,  to  which 
attention  is  invited. 

Amount  expended  on  this  improvement  to  June  30,  1903,  $200,000 
from  appropriation  by  Congress,  and  $2,370.56  from  the  amount  depos- 
ited by  contractors  lor  expenses  of  superintendence,  inspection,  etc. 

MoTK-y  statenienta. 


DEPOSIT  OF  CONTRACTORS. 


• 


Jcdy  1,  1902,  balance  unexpended $3, 048. 15 

June  'dOy  1903,  amount  expended  during  fiscal  year 418. 71 

July  1,  1903,  balance  unexoended 2, 629. 44 

GENERAL   IMPROVEMENT. 

July  1,  1902,  balance  unexpended $260, 000. 00 

June  30,  1903,  amount  expended  during  fiscal  year 200, 000. 00 

July  1,  1903,  balance  unexpended 50,000.00 

July  1,  1903,  amount  covered  by  uncompleted  contracts 50, 000, 00 


ABSTRACT   OF    APl»ROPRIATIONS. 

By  act  of  March  3,  1899 $250,000.00 
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CONTRACTS  IN   FORCE  DURING  THE  FISCAL  YEAR. 

Contractor:  The  Drake  &  Stratton  Company,  New  York,  N.  Y. 

Character  of  work:  Dredging. 

Rates:  $250,000  (5  per  (tent  of  contract  price  to  be  i>aid  for  each  1,000  feet  of  com- 
pleted channel,  until  $200,000  has  been  paid,  after  which  no  payments  shall  be  made 
until  whole  channel  is  completed). 

Date  of  approval :  January  22,  1900. 

Date  of  beginning  work:  June  30,  1900. 

Date  of  expiration:  September  12,  1904. 


COMMERCIAL  eTATIOTICB. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1903,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  Deen*received  up  to  June  30,  1903. 


REPORT  OF  MR.  B.  K.  HARTRICK,  ASSISTANT   ENGINEER. 

Galveston,  Tex.,  July  i,  1903, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  of  the  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  during  the 
fiscal  year  ending  June  3Q,  1903: 

CONDITION   OF  THE  WORK. 

At  the  beginning  of  fiscal  year  the  channel  had  been  excavated  to  an  average  width 
of  120  feet  at  bottom  and  17}  feet  to  23  feet  deep,  except  between  stations  8  and 
12-f  500,  where  a  shoaling  had  occurred  to  13}  feet. 

At  the  end  of  fiscal  ^^ear  the  channel  was  complete  to  station  20,  a  distance  of 
20,000  feet,  to  the  full  width  and  depth  of  100  feet  wide  at  bottom  and  25  feet  deep. 
Under  provision  of  an  act  of  Congress  passed  after  the  contract  was  started,  16,000 
feet  of  channel  has  been  paid  for,  amounting  to  $200,000. 

From  station  20  to  station  24  there  remains  to  be  excavated  about  120,000  cubic 
yards.  From  station  24  to  station  34,  through  a  natural  cut  in  Bolivar  roads  where 
there  is  a  present  depth  of  21  to  28  feet,  there  remains  about  100,000  yards  to  be 
excavated,  or  a  total  of  about  220,000  cubic  yards,  to  complete  the  channel  to  the 
required  width  and  depth.  The  ruling  depth'of  the  ch^inel  at  this  date  is  18  feet, 
the  shoal  being  near  station  20.  It  is  believed  that  the  work  from  station  20  to  sta- 
tion 34  can  be  completed  within  the  next  two  months. 

In  soundine  over  the  completed  portion  of  the  channel  from  station  0  to  20  a  silt- 
ing up  was  observed.  The  depth  was  hard  to  determine  with  any  degree  of  accu- 
racy, as  the  soft  material  gave  slight  resistance  to  sounding  pole,  although  a  lar^ 
flat  plate  was  placed  on  the  bottom  of  pole.  The  channel  as  originallv  excavated  m 
the  above  section  was  about  27  feet  deep  and  110  feet  wide  at  bottom.  There  is  now  not 
over  24  feet  of  water  in  the  earlier  completed  sections.  Including  overdepth  and 
extra  width  at  turns  and  bends  there  has  been  over  15  per  cent  more  material  removed 
up  to  date  than  the  specifications  require. 

OPERATIONS  DURING  THE  YEAR. 

The  totfil  movement  of  the  dredge  over  the  different  cuts  has  been  29,500  feet. 

Cubic  yards. 

Material  removed  from  prescribed  cross  sections 892, 825 

Actual  excavation 1, 105, 330 

Total  material  removed  from  prescribe^l  cross  section  to  date 2, 459, 440 

Total  actual  excavation  to  date 2, 887, 490 

The  dredge  worked  5,084  hours  out  of  a  possible  7,512  hours,  or  16J  hours  per  24- 
hour  day.  Principal  delays:  Repairs,  553  houn?;  storms  and  boisterous  weather,  913 
hours;  miscellaneous,  962  hours. 

Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick,  Assistant  Engineer. 
Capt.  C.  S.  RiCHi, 

Corps  of  Engineers. 
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W  4. 

IMPROVEMENT  OF  GALVESTON  SHIP  CHANNEL  AND  BUFFALO 

BAYOU,  TEXAS. 

The  object  of  this  improvement  is  to  provide  the  city  of  Houston 
with  a  waterway  to  Galveston  and  the  Gulf  of  Mexico,  having  a  chan- 
nel depth  of  25  feet.  (Annual  Report  of  Chief  of  Engineers  for  18^8, 
p.  1516  et  seq.) 

This  work  formerly  consisted  of  two  separate  improvements,  i.  e., 
improving  ship  channel  in  Galveston  Bay,  Texas,  (Annual  Report  of 
Chief  of  Engineers  for  1892,  p.  1530  et  seq.)  and  improving  Buffalo 
Bayou,  Texas  (Annual  Report  Chief  of  Engineers  for  1891,  p.  1344 
et  seq.^. 

At  tne  beginning  of  the  fiscal  year  the  approved  project  for  expend- 
iture of  the  available  funds  for  improving  ship  channel  in  Galveston 
Bay,  Texas,  and  improving  Buffalo  Bayou,  were  to  be  used  in  connec- 
tion with  appropriation  for  improving  Galveston  ship  channel  and 
Buffalo  Bayou,  Texas,  in  dredgmg  a  channel  70  feet  wide  and  17  feet 
deep,  with  the  side  slopes  about  1  on  2,  from  deep  water  in  Galveston 
Harbor,  through  Galveston  Bay  and  Morgans  cut  (division  1),  con- 
structing pile  and  brush  dike  from  Morgans  cut  to  Redfish  bar. 

Active  opemtions  wore  being  carried  on  by  contract,  and  the  con- 
dition of  the  work  was  as  follows: 

DIVISION   1 — SECOND  SUBDIVISION. 

The  dike  and  channel  were  completed,  having  a  navigable  channel 
depth  of  from  17  to  20  feet  at  mean  low  tide,  with  a  bottom  width  of 
70  feet. 

DIVISION   1 — FIRST  SUBDIVISION. 

Channel  had  been  dredged  to  a  depth  of  17  feet  at  mean  low  tide, 
with  a  bottom  width  of  70  feet  from  stations  0+0  to  1+5  and  17+1 

to  57+0. 

OPERATIONS   DURING  THE  YEAR. 

[Under  the  contract  of  Charles  Clarke  &  Co.] 

DIVISION   1 — FIRST  SUBDIVISION. 

Four  hundred  and  fifty-six  thousand  eight  himdred  and  forty -two 
and  seventy-six  one  hundredths  cubic  ^-ards  of  material  were  excavated 
as  per  prescribed  cross  section  and  87,330.22  cubic  yards  below  pre- 
scribed cross  section  from  stations  1+5  to  17+1  and  57+0  to  67+2. 

The  contract  of  Charles  Clarke  &  Co.  was  completed  on  December 
10,  1902.  Under  this  contract  the  channel  was  dredged  to  a  depth  of 
17  feet  and  70  feet  wide  through  division  1. 

Project  for  expenditure  of  funds  appropriated  by  the  river  and  har- 
bor act  of  June  13,  1902,  was  approved,  and  funds  are  to  be  used  in 
developing  the  proposed  channel  in  divisions  1  and  2  to  a  uniform 
depth. 

Bids  for  dredging  Galveston  ship  channel  and  Buflfalo  Bayou  were 
advertised  for  October  6, 1902,  and  opened  on  December  6  and  9, 1902. 
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Contract  was  entered  into  February  9,  1903,  and  approved  March 
2,  1903,  with  the  Bowsers  Southern  Dredging  Company,  of  Galveston, 
Tex.,  for  dredging  divisions  1  and  2,  work  to  be  commenced  on  or 
before  June  14,  1903,  and  to  be  completed  on  or  before  December  31, 
1904. 

The  following  work  was  done  to  the  close  of  the  fiscal  year  under 
the  contract  of  the  Bowers  Southern  Dredging  Company: 

DIVISION   1 — FIRST  SUBDIVISION. 

Operations  commenced  March  26,  1903,  and  worked  between  sta- 
tions 17+1  and  19+5.  This  work  was  not  accepted  to  the  close  of  the 
fiscal  3^ear  owing  to  the  channel  not  being  dredged  to  prescribed  depth. 

DIVISION   1 — SECOND  SUBDIVISION. 

Openitions  commenced  March  20,  1903;  601,728.52  cubic  yards  of 
material  were  excavated  as  per  prescribed  cross  section  and  74,680.14 
cubic  yards  below  prescribed  cross  section,  from  stations  3+0  to 
15+835. 

DIVISION   2. 

Operations  commenced  May  13,  1903;  73,455  cubic  yards  of  mate- 
rial were  excavated  between  stations  0  and  3.  Between  stations  0  and 
1+5  channel  is  complete  according  to  prescribed  cross  section;  between 
stations  1+5  and  3  channel  requires  redredging  to  remove  several 
shoal  places. 

The  balance  available  on  June  30,  1903,  and  additional  appropriation 
recommended,  is  proposed  to  appl^  to  dredging  in  sections  1  and  2. 

Amount  expended  on  these  improvements  to  June  30,  1903, 
$1,433,683.28. 

Money  stdtement. 

July  1,  1902,  balance  unexpended $375,124.60 

Amount  appropriatefl  by  sundry  civil  act  approved  March  3, 1903 500, 000. 00 

Proceeds  ofsales  of  condemned  property .04 


875, 124. 64 
June  30, 1903,  amount  expended  during  fiscal  year 131, 041. 03 

July  1,  1903,  balance  unexpended 744,083.61 

July  1,  1903,  outstanding  liabilities 13,695.46 

July  1, 1903,  balance  available 730,388.15 


July  1,  1903,  amount  covered  by  uncompleted  contracts 603,  778. 49 


Amount  (estimated)  required  for  completion  of  existing  project 2, 900, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1905,  in  addition  to  the  balance  unexpended  July  1, 1903 700, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


ABSTRACT  OP  APPROPRIATIONS. 

Galveston  ship  channel  and  Buffalo  Bayou. 
By  act  of — 

March  3,  1899 $300,000 

June  13,  1902 300,000 

March  3,  1903 500,000 

Total l,IOQ,QQft 
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Ship  channel  in  OalvesUm  Bay^  Texas, 


By  act  of — 

June  10,  1872 $10,000.00 

June  23,  1874 10,000.00 

March  3,  1875 35,200.00 

August  14,  1876 72,000.00 

Junel8,  1878 75,000.00 

March  3,  1879 80,000.00 

June  14,  1880 50,000.00 

March  3,  1881 50,000.00 


By  act  of — 

AugU8t2, 1882 $94,500.00 

AugUBt  11,  1888 100,000.00 

September  19,  1890 132,316.85 

July  13,  1893 40,000.  (K) 

August  18,  1894 50, 000. 00 

June3,  1896 50,000.00 

Total 849,016.85 


Buffalo  BayoUf  Texas. 


By  act  of — 

March  3,  1881 $25,000 

August  2,  1882 50,000 

July  2,  1884 25,000 

AugU8t5,  1886 18,750 

August  11,  1888 25,000 

September  19,  1890 25, 000 


By  act  of — 

July  13,  1892 $25,000 

August  18,  1894 15,000 

June3,  1896 20,000 

Total 228,750 


In  addition  to  the  above  appropriations  by  CJongress,  4  cents  have  htvn  received 
from  the  sales  of  condemned  property. 


CONTRACTS  IN   FORCE  DURING  THE  FISCAL  TSAR. 

Contractor:  Charles  Clarke  &  Co.,  Galveston,  Tex.  . 
Character  of  work:  Dredging  and  constructing  pile  and  brush  dike. 
Rates:  Dredging,  6.98  cents  per  cubic  yard;  dike,  11}  cents  per  linear  foot  of  piling 
required. 
Date  of  approval:  August  3,  1900. 
Date  of  beginning  work:  December  4,  1900. 
Date  of  expiration:  Contract  completed,  December  10,  1902. 

Contractor:  Bowers  Southern  Dredging  Company,  Galveston,  Tex. 

Character  of  work:  Dredging. 

Rates:  Division  1,  8 A  cents  per  cubic  yard;  division  2,  14  cents  per  cubic  yard. 

Date  of  approval:  March  2,  1903. 

Date  of  banning  work:  June  14,  1903. 

Date  of  expiration:  December  31,  1904. 


COMMERCIAL  STATISTICS. 


The  only  commercial  statistics  that  could  be  obtained  for  the  fiscal  year  was  the 
amounts  carried  by  the  Houston  Direct  Navigation  Company,  as  follows: 

Vessels  using  the  bayou  and  ship  channel,  22  (5  steaEun  vessels  and  17  barges); 
average  length,  160  feet;  average  depth,  8  feet. 


Cotton  (349.271  bales) 

Cotton  proaucta  (meal  and  cake). 

Lumber  (ash,  oak,  and  pine) 

Bank  sand 

Reef  shell 

Cement 


San  Jacinto  sand 

Green  coffee 

Cotton  bagging . . 

Eloofing  slate 

Piling 

Plaster 


Tons. 
91,289 

ApproximAte 
value. 

«15,717,2*> 

128 

1,536 

1,345 

20.175 

953 

M6 

8,497 

7,725 

28 

SfiO 

4,447 

1,977 

219 

35,040 

1,375 

10.000 

99 

1,980 

1.309 

15,708 

15 

aoo 

109, 7W 

15,812.632 

Total 109, 7W 

For  number  of  vessels  and  tonnage  passing  through  Morgans  Canal,  see  report 
operating  and  care  of  Morgans  Canal  (Appendix  W  5). 


on 


APPENDIX   W ^KEPORT   OF   CAPTAIN   BICHE. 


1337 


W5. 

OPERATION  AND  CARE  OF  MORGANS  CANAL,  TEXAS. 

At  the  beginning  of  the  fiscal  year  the  repair  of  the  bulkhead  of 
the  canal  was  pi'actically  completed  by  the  contractor.  There  only 
remained  to  be  done  the  boltmg  on  of  the  lower  course  of  waling 
pieces  to  the  guide  piles  and  the  trimming  of  the  tops  of  piles  to  grade. 
This  work  was  completed  during  July,  1902,  and  the  work  accepted 
and  paid  for. 

A  watchman  was  stationed  at  the  canal  during  the  year  to  enforce 
the  regulations  governing  the  navigation  of  the  canal. 

The  amount  exj)ended  during  the  fiscal  year  was  as  follows: 

$330.00 

110.70 

.       4, 223.  98 

300. 77 


James  A.  Black,  salary  for  eleven  months 

Moore  &  Sieber,  furnishing  and  placing  fence  i)08t8 

Moore  &  Sieber,  removing  worthless  bulkhead  and  constructing  new. 
Superintendence,  inspection,  etc 


Total 4,965.45 

Money  stateriient. 

July  1,  1902,  balance  unexpended $4,636.75 

Amount  allotted  July  18, 1902 360.00 

Amount  allotted  June  24,  1903 360.00 

5, 356.  75 

June  30,  1903,  amount  expended  during  fiscal  year 4,965.45 


July  1,  1903,  balance  unexpended . 
July  1,  1903,  outstanding  habilitiee 

July  1,  1903,  balance  available 


391. 30 
30.00 


361. 30 


ABOTRACT  OF  ALLOTMENTS. 


December  2, 1896 $240 

July  16,  1897 360 

July  1,  1898 360 

July  1,  1899 360 

July  14,  1900 360 


June  11, 1901 $5,000 

July  18,  1902 360 

Total 7,04G 


CONTRACT  IN   FORCE  DURING  THE  FISCAL  TEAR  FOR  REPAIRING  BULKHEAD  AT  MORGANS 

CANAL,  TEXAS. 

Contractor:  Moore  &  Sieber,  Texas  City,  Tex. 
Character  of  work:  Repairing  bulkheaa. 

Rates:  Constructinff  bulkhead  complete,  $6.05  per  linear  foot;  removing  worthless 
bulkhead,  $1.33}  per  linear  foot 
Date  of  approval:  No  date;  emergency  contract. 
Date  of  banning  work:  May  6,  1902. 
Date  of  expiration:  August  25,  1902.    Contract  completed  July  31, 1902. 


COMMERCIAL  STATISTICS. 

Number  and  tonnage  of  vessels  passing  up  and  down  through  Morgans  Canal  during  tfie 
fiscal  year  ending  June  SO,  1903,  as  reported  by  the  watchman  at  the  canal. 

Vessels  engaged  in  carrying  freight 1,724 

Tonnage  (registered) 4 136,587 

Vessels  in  the  employ  of  the  United  States  or  its  contractors 492 

Tonna«:e  (registered) 6, 108 

Total  number  of  vessels - 2,216 

Total  tonnage  (registered) Y'^,'^^ 
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W6. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

OPERATIONS   DURING  THE  YEAR. 

SECTION   1. 

A  snag  boat  and  quarter  boat  was  constructed  at  Dallas,  Tex. 

Trees  were  cut  and  cleaned  from  the  banks  of  the  river  between  mile 
stations  512.38  and  482.94,  a  distance  of  29.44  miles,  and  between  mile 
stations  480.66  and  462.53,  a  distance  of  18.13  miles. 

Snag  boat  removed  snags  from  the  river  between  stations  512.38  and 
510.68,  a  distance  of  1.7  miles,  and  cut  a  channel  through  drift  and 
cleaned  bed  of  river  from  station  503  to  station  498.8,  a  distance  of  4.2 
miles. 

Work  during  the  year  has  been  retarded  by  rains  and  unusual  floods. 

MOUTH   TO   SECTION   1. 

Preliminary  design  of  I^ck  No.  1  has  been  submitted. 

The  U.  S.  dredge  Gen,  II,  M,  Robert  removed  from  main  pass  at 
mouth  of  river  all  snags,  700  feet  of  old  bulkhead,  and  dredged  3,100 
feet  to  an  average  depth  of  8  feet  and  75  feet  wide. 

Total  amount  expended  on  this  improvement  to  June  30,  1903, 
$29,276.11. 

The  balance  available  on  June  30,  1903,  and  additional  appropria- 
tion recommended  it  is  proposed  to  apply  to  snagging  and  cleaning 
section  and  snagging  and  cleaning  and  constructing  locks  and  dams 
from  mouth  to  section  1. 

Money  statement, 

July  1,  1902,  balance  unexpended $125,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 250, 000. 00 

375, 000. 00 
June  30,  1903,  amount  expended  during  fiscal  year 29,276.11 

July  1,  1903,  balance  unexpended 345,723.89 

July  1,  1903,  outstanding  liabilities 5,923.76 

July  ^  1903,  balance  available 339,800.13 


Amount  (estimated)  required  for  completion  of  existing  project 3, 625, 000. 00 

Amount  that  can  be  profitably  exjx?nded  in  fiscal  year  ending  June 

30,  1905,  in  addition  to  the  balance  unexpended  July  1,  1903 276,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


ABSTRACT  OP   APPROPRIATIONS. 


By  act  of  June  13,  1902 $125,000 

By  act  of  March  3,  11K)3 260,000 

Total 375,000 


COMMERCIAL  STATISTICS. 

No  commercial  statistics  for  the  fiscal  year  could  be  obtained. 
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W7. 

IMPROVEMENT  OF  THE  BRAZOS  RIVER,  BETWEEN  VELASCO  AND 
RICHMOND,  WEST  GALVESTON  BAY  CHANNEL,  DOUBLE  BAYOU,  AND 
THE  MOrTHS  OF  THE  ADJACENT  STREAMS,  INCLUDING  TRINITY 
RIVER  AND  CEDAR  BAYOU,  TEXAS. 

The  available  funds  at  the  beginning  of  the  fiscal  year  for  improving 
Brazos  River,  Texas,  channel  in  West  Galveston  Bay,  and  Trinit}' 
River,  Texas,  were  to  be  used  in  dredging  and  snagging  at  those  points 
with  the  combined  dredge  and  snag  boat  constructed  from  the  appro- 
priation of  March  3,  1899. 

The  appropriation  of  June  13,  1902,  is  to  be  expended  in  operating 
the  dred!ge  in  dredging  and  snagging  at  various  rivers,  bayous,  and 
creeks,  and  in  the  purcnase  of  the  canal  from  West  Galveston  Bay  to 
the  mouth  of  the  Brazos  River. 

The  object  of  this  improvement  is  to  obtain  a  navigable-channel 
deptli  of  from  4  to  6  feet  across  the  bars  at  the  moutlis  of  most  of  the 
streams  and  bayous  along  the  Texas  coast.  (See  also  H.  Doc.  No.  446. 
Fifty-sixth  Congress,  first  session,  reprinted  as  pp.  2438-2453,  Annual 
Report  of  the  Cnief  of  Engineers  for  1900.) 

At  the  beginning  of  the  fiscal  year  the  dredge  was  practically  com- 
plete, except  electric-light  wiring  and  necessary  furnishing  for  cabin 
and  outfit  tor  operating  the  dredge.  Orders  had  been  placed  for  fur- 
nishing^s  and  outfit  for  operating  dredge  and  electric-light  wiring  was 
being  mstalled.  Steam  had  been  gotten  up  in  the  boilers  and  various 
parts  of  the  dredge  given  a  preliminary  steam  test 

OPERATIONS   DURING  THE  YEAR. 
AT  DOUBLE  BAYOU,  TEXAS. 

The  dredge  Gen,  H.  M.  Robert  was  completed  and  put  in  commis- 
sion August  6,  1902,  and  commenced  active  operations  at  Double 
Bayou,  Texas,  on  August  12.  1902. 

Thirteen  thousand  three  nundred  and  four  and  eighty-two  one- 
hundred  ths  cubic  yards  of  material  were  excavated  from  the  channel 
leading  into  Double  Bayou. 

Owing  to  the  encountering  of  heavy  clay,  which  could  not  be  exca- 
vated by  the  dredge  without  the  aid  of  a  new  suction  or  a  mechanical 
cutter,  operations  were  suspended  at  Double  Bayou  on  October  9, 
1902,  ana  the  dredge  removed  to  the  mouth  of  the  Trinity  River. 

AT  MOUTH   OF  TRINITY   RIVER,    TEXAS. 

The  dredge  removed  from  the  Main  Pass  all  snags,  700  feet  of  old 
bulkhead,  and  dredged  about  3,100  feet  of  pass  to  a  depth  of  8  feet 
and  75  feet  wide. 

AT  HANNA'S  reef. 

Channel  across  this  reef  (Ladies  Pass)  connecting  lower  Galveston 
Bay,  East  Bay,  and  East  Bay  Bayou  was  dredged  to  a  depth  of  7  feet 
and  45  to  60  feet  wide  for  a  distance  of  900  feet. 

A  new  suction  was  purchased  during  the  year,  with  which  it  is 
thought  the  dredge  will  be  able  to  handle  the  heavy  clay  encountered 
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at  Double  Bayou.  Up  to  the  close  of  the  fiscal  year  the  new  suction 
had  not  been  installed. 

Oil-burning  apparatus  has  been  installed  on  the  dredge  for  the  burn- 
ing of  oil  as  Fuel.  The  use  of  oil  as  fuel  has  reduced  the  operating 
expenses  of  the  dredge. 

A  description  of  the  U.  S.  dredge  Oeii,  H,  M,  Robert  will  be  found 
on  pages  1381-1382,  Annual  Report  of  the  Chief  of  Engineers  for 
1902. 

The  canal  from  West  Galveston  Bay  to  the  mouth  of  the  Brazos 
River  was  purchased  and  paid  for. 

Amount  expended  on  this  improvement  to  June  30,  1903,  was 
1102,049.85. 

The  balances  available  June  30,  1903,  and  additional  appropriation 
recommended  it  is  proposed  to  apply  to  operating  the  U.  S.  dredge 
Gen.  H.  M.  Robert  at  Double  Bayou,  Brazos  River,  mouth  of  Trinity 
River,  channel  in  West  Galveston  Bay,  Cedar  Bayou,  Texas,  and 
canal  from  West  Gralveston  Bay  to  the  mouth  of  the  Brazos  River,  in 
dredging,  snagging,  etc.,  as  may  be  necessary. 

Money  statement. 

July  1,  1902,  balance  UDexpended 159,068.41 

June  30,  1903,  amount  expended  during  fiscal  year 46,118.26 

July  1,  1903,  balance  unexpended 12,950. 15 

July  1,  1903,  outstanding  liabilities 35.00 

July  1,  1903,  balance  available 12,915.15 


Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<      1905,  in  addition  to  the  balance  unexpended  July  1 ,  1903 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

I    4,  1897. 


ABSTRACT  OF  APPROPRIATIONS. 

Brazos  River  between  Velasco  and  Richmond^  West  Galveston  Bay  channdf  DofMe  Bayou, 

and  the  movJlhs  of  the  adjacent  streams. 

By  act  of — 

March  3,  1899 165,000 

June  13,  1902 50,000 

Total 115,000 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1903,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30,  1903. 


{a)   TRINITT   RIVER. 

-    For  work  done  on  this  improvement  during  the  fiscal  year,  see 
report  herewith  on  improvement  of  the  Brazos  Kiver  between  Velasco 
and  Richmond,  West  Galveston  Bay  channel,  Double  Bayou,  and  the 
mouths  of  the  adjacent  streams. 
Amount  expended  on  this  improvement  to  June  30, 1903,  (84,000. 
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Money  statement, 

July  1,  1902,  balance  unexpended $6,750.63 

June  30,  1903,  amount  expended  during  the  fiscal  year 6, 750. 63 


ABSTRACT  OF  APPROPRIATIONS. 


By  act  of — 

June  18,  1878 $10,000 

March  3,  1879 2,500 

June  14,  1880  ..: 4,000 

March  3,  1881 10,000 

August2,  1882 8,000 

August  11, 1888 12,500 

September  19,  1890 10, 000 


By  act  of — 

July  13,  1892 $10,000 

August  18,  1894 5,000 

June3,  1896 5,000 

March  3,  1899 7,000 

Total 84,000 


CX)MMERC^IAL  OTATISTICS  OP  TRINITY  RIVER,  TEXAS,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 

30,  1903. 

Vessels  using  the  river,  24  (4  steam  vessels,  10  barges,  and  10  sailing  vessels); 
draft,  5  feet;  total  tonnage,  2,500. 

Amount  and  value  of  freight  transported. 


Articles. 


Chnrroal tons.. 

Cattlf head.. 

Liirn  ber tons. . 

Wood cords.. 

General  merchandise ' tons. . 


Amount. 


20 

200 

16,000 

1,600 

8,760 


Approximate 
value. 


$650 
2,000 

150,000 
4,500 

75,000 


{b)   CEDAR  BAYOU. 

No  work  was  done  up  to  the  close  of  the  fiscal  year. 

The  amount  appropriated  by  the  river  and  harbor  act  approved  June 
13,  1902,  is  to  be  expended  in  maintaining  the  entrance  ana  approaches 
to  the  bayou  by  dredging  with  the  U.  S.  dredge  Gen.  H.  If.  Robert. 

Amount  expended  on  this  improvement  to  June  30,  1903,  $32,150. 

The  available  balance  on  June  30,  1903,  it  is  proposed  to  apply  to 
maintaining  the  channel  by  dredging  with  the  U.  o.  dredge  Gen.  11.  M. 
Robert. 

Money  statement. 

July  1,  1902,  balance  unexpended $5,000.00 

July  1,  1903,  balance  unexpended 5,000.00 


ABSTRACT  OF  APPBOPRIATION8, 

By  act  of — 

September  19,  1890 „ $18,150 

July  13,  1892 14,000 

July  13,  1902 5,000 

Total 37,150 
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(c)   CHANNEL  IN   WEST  GALVESTON  BAY. 

No  work  was  done  during  the  present  fiscal  year  because  a  greater 
depth  of  water  exists  in  the  bay  than  is  found  in  the  Galveston  and 
Brazos  Canal.  The  condition  of  this  canal  is  described  in  House  Docu- 
ment No.  447,  Fifty -sixth  Congress,  first  session,  printed  also  on  pages 
2418-2425  of  the  Annual  Report  of  the  Chief  of  Engineers  for  IIKK). 

The  canal  was  purchased  miring  the  fiscal  year  for  8^0,000,  which  is 
less  than  it  would  hav^e  cost  to  reproduce  existing  conditions  if  the 
canal  had  never  been  built. 

In  future,  work  on  this  improvement  will  be  conducted  in  connection 
with  appropriation  for  improvement  of  the  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  channel,  Double  Bayou, 
and  the  mouths  of  adjacent  streams.  (See  report  herewith  on  improve- 
ment of  the  Brazos  River  between  Velasco  and  Richmond,  West  Gal- 
veston Bay  channel.  Double  Bayou,  and  the  mouths  of  the  adjacent 
streams.) 

Total  amount  expended  on  this  improvement  to  June  30,  1903, 
119,775.97. 

The  balance  available  on  June  30,  1903,  it  is  proposed  to  apply  to 
dredging  with  the  U.  S.  dredge  Gen.  IL  M,  Robert, 

Money  stateinejit. 

July  1,  1902,  balance  unexpended |;5,224.a3 

July  1,  1903,  balance  unexpended 5, 224. 03 


ABSTRACT  OF   APPROPRIATIONS, 

By  act  of — 

July  13,  1892 $15,000 

August  18,  1894 5,000 

June  3,  1896 5,000 

Total 25,000 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1903,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1903, 


{d)   BRAZOS  RIVER. 

No  work  was  done  during  the  fiscal  year. 

In  future,  work  on  this  improvement  will  be  conducted  in  connection 
with  appropriation  for  the  improvement  of  the  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  chaimel.  Double  Bayou, 
and  the  mouths  of  adjacent  streams.  (See  report  herewith  on  the 
improvement  of  the  Brazos  River  between  Velasco  and  Richmond, 
West  Galveston  Bay  channel.  Double  Bayou,  and  the  mouths  of  adja- 
cent streams.) 

Amount  expended  on  this  improvement  to  June  30,  1902,  $22.35. 

The  l)alance  available  on  June  30,  1903,  it  is  proposed  to  apply  to 
dredging  and  snagging  with  the  U.  S.  dredge  Gefi.  IL  M.  Robert. 
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Money  sUitem^fnt, 

July  1,  1902,  balance  unexpende<l $4,977.65 

July  1,  1903,  balance  unexpended 4, 977. 65 


APPROPRIATION. 

Junes,  1896 $5,000 


COMMERCIAL   STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1903,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1903. 


W8. 

IMPROVEMENT  OF  BRAZOS  RIVER,  TEXAS,  FROM  RICHMOND  TO  OLD 

WASHINGTON. 

No  work  has  been  done  up  to  the  close  of  the  last  fiscal  year  except 
to  submit  a  project  for  expenditure  of  the  amount  appropriated  by 
the  river  ana  harbor  act  approved  June  13,  1902. 

Available  funds  are  to  be  expended  in  removing  snags  and  over- 
hanging timber  and  in  narrowing  the  river  at  its  shoals  by  spur  dikes. 

OPERATIONS  DURING  THE  YEAR. 

Force  was  organized  at  Old  Washington,  Texas. 

Hull  of  snag  boat,  pile-driver  boat,  oflBce  boat,  mess  boat,  and  one 
material  barge  completed  and  launched,  and  at  close  of  fiscal  year  are 
nearly  ready  for  work. 

The  balance  available  on  June  30,  1903,  and  additional  appropria- 
tion recommended  it  is  proposed  to  apply  to  removing  snags  and  over- 
hanging trees  and  narrowing  the  river  at  its  shoals  by  spur  dikes  from 
Richmond  to  Old  Washington,  Texas. 

Amount  expended  on  this  improvement  to  June  30, 1903,  $12,066.92. 

Money  statement, 

July  1,  1902,  balance  unexpended $150,000.00 

June  30,  1903,  amount  expended  during  fiscal  year 12, 066. 92 

July  1,  1903,  balance  unexpended 137,933.08 

July  1,  1903,  outetanding  liabilities 3,554.12 

July  1,  1903,  balance  available 134,378.96 


Amount  (estimated )  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  Ixi  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


ABSTRACT  OF   APPROPRIATIONS. 

By  act  of  June  13,  1902 $150,000 


COMMERCIAL   STATISTICS. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1903,  could  be 
obtained.  Inquiries  by  letter  were  made,  biit  no  replies  have  Injeii  received  up  to 
June  30,  1903, 
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Wg. 

IMPROVEMENT  OF  THE  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

Project  for  expenditure  of  amount  appropriated  by  the  river  and 
harbor  act  of  June  13,  1902,  submitted  at  close  of  last  fiscal  year,  was 
approved. 

For  condition  of  work  to  June  30,  1901,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  pages  1940  et  seq.,  and  House  Document 
No.  133,  Fiftj^-sixth  Congress,  second  session. 

Under  date  of  October  10,  1902,  bids  for  repairing  the  jetties  were 
advertised  for  and  opened  December  13, 1902;  all  bids  received  under 
this  advertisement  were  rejected,  a^  same  were  considered  excessive. 

New  bids  were  solicited  m  open  market  and  opened  March  11, 1903; 
one  bid  was  received,  that  of  Moore  &  Sieber,  of  Texas  City,  and  as 

E rices  bid  were  lower  than  bids  received  under  advertisement  of  Octo- 
er  10,  1902,  same  was  recommended  for  acceptance. 

A  contract  was  entered  into  April  14,  1903,  and  approved  May  13, 
1903,  with  Moore  &  Sieber,  of  Texas  City,  Tex.,  for  repairing  the 
jetties,  etc.  No  work  has  been  done  under  this  contract  to  the  close 
of  the  fiscal  year. 

According  to  the  terms  of  the  contract,  work  is  to  be  commenced  by 
August  23,  1903,  and  to  be  completed  by  December  31,  1903. 

Total  amount  expended  on  this  improvement  to  June  30,  1903, 
$230,953.77. 

The  balance  available  on  June  30, 1903,  and  additional  appropriation 
recommended,  it  is  proposed  to  apply  to  repairing  the  jetties  and  con- 
struction of  cribs  and  spur  dikes  m  tne  river. 

Money  statement, 

July  1,  1902,  balance  unexpended $63,127.44 

Prcfceeds  of  eale  of  condemned  property 8.63 


June  30,  1903,  amount  expended  during  fiscal  year 


63, 136. 07 
331.21 


July  I,  1903,  balance  unexpended 62,804.86 


July  1,  1903,  amount  covered  by  uncompleted  contracts 50, 790. 00 


Amount  (estimated )  required  for  completion  of  existing  project 275, 000. 00 

Amount  that  ciin  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 275, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


ABSTRACT  OP   APPROPRIATIONS. 


By  act  of — 

June  14.  1880 $40,000 

March  3,  1881 40,000 

August2,  1882 50,000 

Julys,  1884 10,000 

Augusts,  188(5 18,750 

In  addition  to  the  above  appropriations  by  Congress,  there  has  been  received  $8.63 
from  sales  of  condemned  proi)erty,  making  a  total  of  $293,758.63, 


By  act  of — 

March  3,  1899 $85,000 

June  13,  1902 60,000 

Total 293,760 
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CX)NTRACTB   IN    FORCE   DURING    FISCAL   YEAR. 

Contractor:  Moore  &  Sieber,  Texas  City,  Tex. 

Charat^ter  of  work:  Repairing  jetties  and  constructing  cribs  and  spurs. 

Rates:  Small  riprap  placed  in  jetties,  cribs,  and  spurs,  $3.14  per  ton;  large  riprap 
placred  in  jetties,  $3.95  per  ton;  logs  platted  in  cribs  and  spurs,  covering  all  necessary 
iron  fastenings  and  brush,  35  cents  per  linear  foot. 

Date  of  approval:  May  13,  1903. 

Date  of  beginning  work:  August  23,  1903. 

Date  of  expiration:  December  31,  1903. 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1903,  could  be  obtained. 
In(iuirie8  by  letter  were  made,  but  no  replies  nsLve  been  received  up  to  June  30, 
1903. 


W  lo. 
IMPROVEMENT  OF  ARANSAS  PASS,  TEXAS. 

The  projec»t  for  expenditure  of  amount  appropriated  by  the  river 
and  harbor  act  of  June  13,  1902,  submitted  at  close  of  last  fiscal  year 
was  approved. 

Under  date  of  October  10, 1902,  bids  for  jetty  work  were  advertised 
for  and  opened  December  12  and  13,  1902.  All  bids  received  under 
this  advertisement  were  rejected,  as  same  were  considered  excessive. 

New  bids  were  solicited  in  open  market  and  opened  March  11, 1903. 
One  bid  was  received,  that  of  Henry  Clay  Ripley,  of  Ann  Arbor,  Mich. , 
and  as  prices  bid  were  lower  than  bids  received  under  advertisement 
of  October  10,  1902,  same  was  recommended  for  acceptance.  A  con- 
tract was  entered  into  April  6, 1903,  and  approved  April  20, 1903,  with 
Henry  Clay  Ripley,  of  Ann  Arbor,  Mich.  No  work  has  been  done 
under  this  contract  to  the  close  of  the  fiscal  year. 

According  to  the  terms  of  the  contract  work  is  to  be  commenced  by 
July  23,  1903,  and  to  be  completed  by  January  31,  1904. 

Bids  for  removing  part  of  old  Government  jetty  were  advertised  for 
February  23, 1903,  and  opened  March  25, 1903.  One  bid  was  received 
for  the  work  from  Moore  &  Sieber,  of  Texas  City,  Tex.,  and  amount 
of  same  was  $46,000.  This  bid  was  accepted  and  formal  contract  was 
entered  into  April  22, 1903,  and  approved  May  13, 1903.  No  work  has 
been  done  under  this  contract  to  the  close  of  the  fiscal  year. 

According  to  the  terms  of  the  contract  work  is  to  be  commenced  by 
August  23,  1903,  and  to  be  completed  by  August  31,  1903. 

Amount  expended  on  this  improvement  to  June  30, 1903,  $637,627.91, 
exclusive  of  $9,938.93  subscribed  by  the  citizens  of  Rockport  and 
Corpus  Christi. 

Trie  balance  available  on  June  30,  1903,  and  additional  appropria- 
tion recommended,  it  is  proposed  to  apply  to  repairing  and  extending 
the  north  jetty  and  removing  the  old  Government  jetty. 
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Money  Htatement. 

July  1,  1902,  balance  unexpended $255,589.08 

June  30,  1 908,  amount  expended  during  liscal  year 1,  J)66.  99 

July  1,  1903,  lialance  unexpendeti 253,622.09 

July  1 ,  1903,  amount  covereii  by  uncompleted  contracts 246, 000.  <X) 

Amount  (estimated )  require<i  for  completion  of  existing  project 1, 430, 000. 00 

Amount  that  can  Ih»  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexi)ended  July  1,  1903.. 300,000.00 

SubmitttMl  in  compliance  with  retjuirements  of  sundry  civil  act  of 

June  4,  1897. 


ABSTRACT  OP  APPROPRIATIONS. 


By  act  of — 

March  3,  1879 $35,000 

June  14,  1880 65,000 

March  3,1881 80,000 

AugU8t2,  1882 100,000 


By  act  of — 

August  11,  1888 $100,000 

March  3,  1899 60,000 

June  13,  1902 250,000 


July5,  1884 100,000  Total 891,250 

AugU8t5,  1886 101,250 


CONTRACTS   IN   FORCE  DURING   FISCAL  YBAR. 

» 

C/ontractor:  Henr>'  Clay  Ripley,  Ann  Arbor,  Mich. 

Character  of  work:  Jetty. 

Rates:  Small  riprap  placed  in  the  jetty,  $3.75  per  ton;  large  riprap  (granite)  placcnl 
in  the  jettv,  $4.60  per  ton;  large  riprap  obtainc*d  in  the  quarrying  of  small  riprap 
pla<*ed  hi  the  jetty,  $4.25  i>er  ton;  large  block  placed  in  the  jetty,  $5.10  per  ton. 

I>ate  of  approval:  April  20,  1903. 

Date  of  iKjginning  work:  July  23,  1903. 

Date  of  expiration:  January  31,  1904. 

Contractor:  Moore  &  Sieber,  Texas  City,  Tex. 

Character  of  work:  Removing  portion  of  old  Government  jetty. 

Rates:  $46,000. 

Date  of  approval:  May  13,  1903. 

Date  of  beginning  work:  August  23,  1903. 

Date  of  expiration:  August  31,  1903. 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1903,  could  be  obtained. 
Inquir}'  hy  letter  was  made,  but  no  reply  has  been  received  up  to  June  30,  1903. 


W  II. 
IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS, 

No  work  done  during  the  fiscal  year. 

Money  statement, 

July  1,  1902,  balance  unexpended $54,836.84 

July  1,  1903,  balance  unexpended , 54,836.84 
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ABSTRACT   OK   Al*PROrRIATlON«.- 


By  act  approved — 

June  14,  1880 $25,000 

March  3,  1881 75,000 

August  2,  1882 60,000 

July  5,  1884 25,000 


By  act  approved — 

August  5, 1886 $37,500 

August  11, 1888 25,000 


Total $247,500 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1903,  could  be  obtained. 
Inquiries  bv  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 
1903. 


W  12. 

REMOVING    SUNKEN   VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

At  the  beginning  of  the  fiscal  year  contract  had  been  entered  into 
with  Charles  J.  Bryant,  of  Galveston,  Tex.,  for  removing  the  follow- 
ing wrecks: 

Dredge  JVo.  S^  wooden  hull;  gross  tonnage,  90;  length,  100  feet; 
breadth,  36  feet;  depth,  10  feet;  built  in  1891  at  Galveston,  Tex. 
Burned  June  30,  1901.  Contained  Osgood  dredging  machinery,  part 
of  which  has  been  removed.  Lies  on  north  bariK  of  Gtilveston  chan- 
n(»l,  about  1,000  feet  northeast  from  Red  Beacon,  in  from  18  to  24 
feet  of  water. 

Barge  No,  S^  decked,  wooden  hull;  length,  131  feet;  breadth,  23 
ft^et;  depth,  5  feet.  Supposed  to  have  been  sunk  during  hurricane  of 
September  8,  1900.  Lies  on  north  side  of  channel  in  Buffalo  Bayou, 
below  mouth  of  Greens  Bayou,  in  Massies  reach,  in  from  8  to  10  feet 
of  water. 

Dredge  boat,  wooden  hull;  length,  65  feet;  breadth,  27  feet;  depth, 
6  feet.  Sunk  during  hurricane  of  September  8,  1900.  Is  a  crane 
dredge  of  the  Osgood  type.  Boiler  and  machinery  supposed  to  be 
complete.  Lies  just  south  of  channel  in  Buffalo  Bayou,  about  500  feet 
above  the  upper  end  of  Clinton  wharf,  in  from  12  to  20  feet  of  water. 

Flatboat  Daiay^  open  hold,  wooden  hull;  length,  75  feet;  breadth, 
22  feet;  depth,  5i  feet.  Sunk  against  south  bank  of  Buffalo  Bayou, 
on  point  just  above  Inman  compress.     Date  of  wreck  unknown. 

Contractor  completed  removing  all  the  wrecks  on  September  16, 
1902. 

The  amount  allotted  for  removal  of  these  wrecks  was  $3,000,  and  was  expended  as 

follows: 

Expende<l  to  June  30,  1902— 

l*rintiiiji:  Hpecifications $26. 98 

Advertising  for  bids 19.38 

Office  expenses 75. 83 

122. 19 
Expended  from  July  1,  1902— 

Charles  J .  Bryant,  removing  wreck,  dredge  No.  S 1, 1 50. 00 

Charles  J.  Bryant,  removing  wreck,  barge  No.  3 3(X).  00 

Charles  J.  Bryant,  removing  wreck,  dredge  boat 600. 00 

Charles  J.  Bryant,  removing  wreck,  flatboat  Daisy 100. 00 

Sui>erintendence  and  inspection,  office  expenses,  etc 364. 89 

Total  cost  of  removing  wrecks 2, 637. 08 

Deposited  to  credit  of  the  appropriation 362. 92 
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CX}NTRACT«  IN  FORCE  DURINCi  FISCAL  YEAR  FOR  REMOVING  WRBCK8,  DREDGE  NO.  3,  BABGE 

NO.  3,  DREDGE  BOAT,  AND  FLATBOAT  DAISY. 

Contractor:  Charles  J.  Bryant. 
Character  of  work:  Removing  wrecks. 

Rates:  Dredge  No.  3,  $1,150;  barge  No.  3,  $300;  dredge  boat,  $600;  flatboat  Daisy, 
$100. 

Date  of  approval:  May  7,  1902. 

Date  of  beginning  work:  June  11,  1902. 

Date  of  expiration:  September  16,  1902.     (Work  completed.) 


W13. 

REPORT  OF  A  BOARD  OF  ENGINEERS  RELATIVE  TO  THE  PROTECTION 
OF  THE  PORT  OF  GALVESTON,  TEX.,  AND  THE  PROPERTY  LOCATED 
ON  GALVESTON  ISLAND  FROM  EXCESSIVE  STORMS,  BY  A  BREAK- 
WATER OR  OTHER  MEANS,  AND  REPORT  UPON  THE  FEASIBILITY, 
ADVISABILITY,  AND  COST  THEREOF,  AND  THE  PROBABLE  EFFECT 
OF  SUCH  IMPROVEMENT  UPON  THE  GENERAL  CONDITION  OF  THAT 
PORT  AND  ITS  COMMERCE. 

New  Orleans,  La.,  Decemher  19^  1902. 

General:  The  Board  of  Engineers  upon  the  protection  of  the  port 
of  Galveston,  Tex.,  constituted  in  accordance  with  section  1  of  the 
river  and  harbor  act  approved  June  13,  1902,  now  has  the  honor  to 
submit  report. 

The  order  convening  the  Board  is  as  follows: 

Special  Orders,  )  Headquarters,  Corps  op  Engineers,  U.  S.  Abmt, 

No.  19.  J  WasfdngUm,  July  5,  I90£. 

EXTRACT. 

8.  By  authority  of  the  Secretary  of  War,  and  in  accordance  with  the  provisions  of 
the  river  and  harlwr  act  of  June  13,  1902,  a  Board  of  officers  of  the  Corps  of  Enjri- 
neers,  to  consist  of  Lieut.  Coi.  Henry  M.  Adanie,  Maj.  George  McC.  Derby,  Capt.  Wil- 
liam V.  Judson,  will  assemble  at  Galveston,  Tex.,  upon  the  call  of  the  senior  mem- 
ber, to  make  an  examination  and  prepare  plans  and  estimates  for  the  protection  of 
the  i)ort  of  Galveston  and  the  property  of  the  United  States  located  on  Galveston 
Island  from  excessive  storms,  by  a  breaK water  or  other  means,  and  submit  the  same 
with  a  report  upon  the  feasibility,  advisability,  and  cost  thereof,  and  the  probable 
effect  of  such  improvement  upon  the  general  condition  of  that  port  and  its  commerce. 

The  Board  is  authorized  to  visit  such  points  as  it  deems  necessary  for  the  proper 
performance  of  its  duties. 

Upon  the  comy)letion  of  the  duty  assigned  them,  the  members  of  the  Board  will 
return  to  their  proper  stations. 

The  journeys  require<l  under  this  order  are  necessary  for  the  public  service. 

By  command  of  Brigadier-General  Gillespie: 

Chas.  S.  Bromwell, 
Captain^  Corps  of  Engineen. 

At  the  call  of  the  senior  member,  the  Board  assembled  at  Galveston, 
Tex.,  at  2.06  p.  m.,  December  8,  1902.  After  meetings  on  four  suc- 
cessive days,  during  which  the  representatives  of  local  interests  were 
heard,  inspections  made  of  existing  local  conditions,  and  the  problem 
before  the  Board  f ul I v  discussed,  the  Board  adjourned  to  meet  at  New 
Orleans  on  or  about  December  17, 1902.  Meeting  at  New  Orleans  on 
December  18  and  19,  1902,  the  Board  concluded  its  work. 

Considering  first  the  situation  at  the  east  end  of  Galveston  Island, 
the  Board  is  of  opinion  that  any  material  obstruction  to  the  flow  of  flood 
waters  across  the  area  between  the  sea  arm  of  the  south  jetty  and  the 
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built-up  portion  of  Gralveston  City  would  introduce  conditions  which, 
during  a  storm  of  conceivable  character,  might  increase  somewhat  the 
danger  to  which  the  city  would  be  exposed.  It  is  further  believed 
that  the  property  of  the  United  Sttites  at  Fort  Point,  upon  the  area 
above  described,  will  be  sufficiently  protected  when  the  individual 
defensive  works  have  been  protected  m  the  manner  for  which  provi- 
sion has  already  been  made  in  pursuance  of  a  project  heretofore 
approved.  Provision  has  likewise  been  made  under  the  act  approved 
June  13,  1902,  for  repairing  and  strengthening  the  shore  arm  of  the 
south  jetty  and  raising  it  to  a  height  of  6  feet  above  mean  low  water. 
In  case  of  a  repetition  of  the  hurricane  of  1900,  this  height  for  the 
jetty  would  not  be  sufficient  to  prevent  the  passage  of  strong  currents 
and  waves  across  the  jetty,  and  the  channel  lymg  behina  it  would 
probably  be  injured  in  much  the  same  manner  and  to  the  same  extent 
that  it  was  in  1900.  The  Board  is,  however,  of  the  opinion  that  it 
would  be  safer  and  more  economical  to  repair  such  damage  than  at 
great  expense  to  undertake  to  prevent  it.  The  river  and  harbor  act 
approvea  June  13,  1902,  authorizes  the  Secretary  of  War  to  modifv 
the  plan  for  the  south  jetty  so  as  to  connect  and  adjust  the  same  with 
the  protection  work  proposed  by  the  city  of  Galveston,  and  provided 
funds  with  which  the  work  may  be  done.  The  Board  is  of  the  opin- 
ion, if  the  county  of  Galveston  change  the  direction  of  the  sea  wall 
from  the  corner  of  Eighth  street  and  Avenue  D,  so  that  it  shall  be 
extended  in  a  northerly  instead  of  a  northwesterly  direction,  that  the 
line  of  the  south  jetty  should  be  diverted  to  connect  with  the  sea  wall. 
Upon  sheet  I  is  shown,  dotted,  the  approximate  line  upon  which  the 
sea  wall  and  jetty  would  then  fall.  "Die  eflfect  of  these  minor  changes 
would  be  to  extend  protection  to  additional,  but  not  undeveloped, 
wharf  property. 

Notwithstanding  the  fact  that  the  Board  recommends  no  work  at  the 
east  end  of  Gralveston  Island  under  conditions  as  they  now  exist,  it  is 
possible  that  in  the  future  local  capital  may  be  employed  to  extend 
the  proposed  sea  wall  hereinafter  described  from  oixth  street  in  a 
northeasterly  direction  to  the  Fort  Point  Reservation  belonging  to  the 
United  States.  It  is  not  believed  that  such  extension  is  necessarv  to 
the  protection  of  any  present  developed  interests  at  the  port  of  Gal- 
veston; but  if  the  work  should  be  accomplished  with  the  idea  of  utilizing 
areas  and  wharf  front  not  now  available,  the  Board  expresses  opinion 
that  any  element  of  danger  introduced  and  heretofore  referred  to 
would  be  negligible  when  compared  with  the  good  that  might  result. 
Moreover,  the  Board  believes  that,  if  the  sea  wall  and  fill  should  over 
be  extended  to  the  Fort  Point  Reservation,  and  if  the  title  of  the  United 
States  to  that  reservation  be  deemed  perfect,  then  the  United  States 
might  give  favorable  consideration  to  filling  such  reservation  and  to 
the  necessary  sea  walls  to  protect  it.  As  there  seems  so  small  a  chance 
of  conditions  being  modified  at  the  east  end  by  local  expenditures  of 
the  nature  described,  the  Board  has  included  no  plans  or  estimates  for 
the  Fort  Point  Reservation. 

To  protect  the  city  proper  against  the  destructive  effects  of  excess- 
ive storms,  the  local  authorities  have  already  begun  the  construction 
of  a  substantial  sea  wall  upon  a  line  which  is  shown  on  Sheet  I  (tracing) 
inclosed  herewith.  The  plans  for  the  work  embrace  the  following 
features: 

{a)  A  reinforced  concrete  breakwater,  upon  pile  foundation,  over 
3  miles  in  length,  connecting  with  the  south  ^etty  ive«Lt  ¥a^\^\  'A.\^«^^K.\ 
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thcMice  to  Sixth  and  D;  thence  across  the  Island  and  down  the  beach  as 
far  as  Thirty-ninth  street.  The  top  of  this  wall  is  to  be  17  feet  above 
mean  low  water,  or  1,3  feet  higher  than  the  highest  level  ever  reached 
by  the  water  on  Galveston  Island  during  stomis  so  far  as  known. 

{h)  The  raising  of  the  city  grade  to  8  feet  at  Avenue  A,  10  feet  at 
Broadwa}',  12  feet  at  Avenue  F,  and  thence  to  the  sea  \vall  on  a  rising 
slo])e  of  about  1  foot  in  1,500  feet. 

{(')  The  making  of  an  embankment  on  the  fill  and  adjacent  to  the  sea 
wall,  rising  to  a  height  of  18  feet  above  low  water  at  a  distance  of  2(M) 
feet  from  the  wall,  and  thence  sloping  down  to  the  surface  of  the  fill 
on  a  ginule  of  1  in  50. 

As  the  conmiercial  usefulness  of  the  port  of  Galve.ston  is  closely 
connected  with  the  safety  of  the  city  as  a  place  of  business  and  re.si 
dence,  the  Board  has  studied  these  plans  and  believes  that  the  work 

Eirojected  would  furnish  adequate  protection  to  proj^erty  in  the  city  of 
ralveston  from  the  waves  and  currents  of  excessive  stoniLs. 

Between  Thirty-ninth  street,  the  end  of  the  proposed  county  sea 
wall,  and  Forty-fifth  street,  the  latter  forming  the  easterly  bounds  of 
the  United  States  reservation  upon  which  stands  Fort  Crockett,  is  a 
distance  measured  along  the  Gulf  shore  of  alK)ut  2,475  feet.  There  is 
at  present  no  need  for  a  sea  wall  connecting  Thiity-ninth  and  Forty- 
fiftn  streets  unless  there  be  danger  of  the  cutting  of  a  channel  aiToss 
Galveston  Island,  from  Gulf  to  bay,  in  a  strip  normal  to  the  Gulf 
and  westward  of  the  intersection  of  Thirty-nintn  street  with  the  Gulf 
beach.  Inspection  of  the  map  will  show  that  the  strip  above  describcul 
is  for  the  most  part  much  lower  than  parts  of  Galveston  Island  lyino- 
adjacent  to  it.  Situated  in  the  strip  is  McKinney's  Bayou,  almost 
crossing  the  island.  The  Board  has  given  consideration  to  this  ques- 
tion, and  believes  that  if  the  county  sea  wall  be  l)uilt  as  projected,  and 
if  the  Fort  Crockett  Reservation  be  protected  as  hereinafter  proposed, 
connection  should  be  made  between  Thirty-ninth  street  and  the  Gov- 
ernment reservation  at  Forty -fifth  street  by  a  sea  wall  of  the  character 
designed  for  the  city  front. 

At  Fort  Crockett  the  United  States  possesses  a  reservation  of  about 
80  acres,  stretching  along  the  beach  a  distance  of  3,800  feet.  U^pon 
this  area  are  three  batteries  of  modern  guns  and  moi-tars,  designea  to 
protect  the  city  and  port  of  Galveston  from  bombardment.  This 
reservation,  if  properfy  filled  and  protected,  would  aft'ord  a  safe  loca- 
tion for  the  main  garrison  for  all  the  defensive  works  at  Galveston 
Harbor.  The  Board,  therefore,  recommends  that  a  sea  wall  of  the 
character  already  dcvscribed  be  built  from  Forty-fifth  street  westwardly 
along  the  entire  front  of  the  Fort  Crockett  Reservation,  omitting,  how- 
ever, those  parts  of  the  line  where  the  protected  fortifications  already 
act  as  a  breaK water.  Upon  Sheets  II  and  III  (tracings),  inclosed  here- 
with, are  indicated,  respectively,  the  approximate  line  suggested  for  the 
Fort  Crockett  breakwater,  and  a  cross  section  of  the  wall  above 
described  and  reconmiended  for  construction.  In  addition  to  con- 
structing a  sea  wall  in  front  of  the  Fort  Crockett  Reservation,  it  is 
recommended  that  this  area  be  filled  to  a  grade  of  approximately  15 
feet  at  the  sea  wall,  sloping  thence  backward  at  the  rate  of  1  foot  in 
1,500,  thus  conforming  to  the  city  grades;  and  that  an  embankment, 
similar  to  that  proposed  in  front  of  the  city,  be  constructed  upon  this 
fill  adjacent  to  the  sea  wall. 
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In  consideration  of  the  fact  that  a  sea  wall  between  Thirty-ninth 
street  and  the  westerly  limits  of  the  Fort  Crockett  Resei'vation  would 
be  of  mutual  advantaji^e  to  the  United  States  and  to  individual  prop- 
erty owners  of  (ialveston,  it  would  seem  proper  that  the  local  authori- 
ties should  construct  that  part  of  the  work  lying  to  the  east  of  the 
(jovernmont  reservation.  Moreover,  inasmuch  as  the  protection  and 
tillincr  of  the  Fort  Crockett  Reservation  may  be  expected  to  add  mate- 
rially to  the  value  of  real  estate  situated  on  the  land  side  of  the  reser- 
vation, and  inasmuch  as  the  I'^nitod  States  may  desire  to  acquire 
additional  land  in  that  vicinity  for  garrison  purposes,  it  is  recom- 
mended that  any  appropriation  made  for  sea  wall  and  filling  at  the 
Fort  Crockett  Reservation  contain  proviso  authorizing  the  Secretary 
of  War  to  withhold  ex|)enditure  until  favorable  terms  be  offered  the 
United  States  for  such  additional  land  as  it  may  wish  to  acquire  in  rear 
of  the  proposed  sea  wall. 

The  Hoard  is  of  the  opinion  that  the  danger  of  a  channel  forming 
across  the  island  to  the  west  of  the  Fort  Crockett  Reservation  is  remote 
and  may  be  neglected,  but  believes  that  a  provision  should  be  made  for 
a  riprap  revetment  of  the  westerly  l)ounds  of  the  Fort  Crockett  Reser- 
vation, U)  protect  the  till  there  proposed;  and  for  a  similar  revetment 
of  the  easterly  bounds,  pending  the  construction  of  a  seawall  between 
Thirty-ninth  and  Forty-fifth  streets. 

The  (question  of  fill  l)ehind  the  sea  wall  between  Thirty-ninth  and 
Forty-fifth  streets  has  Ix^en  considered,  and  such  fill  is  not  believed  to 
1x3  immediately  necessary,  beyond  the  construction  of  an  embankment 
similar  to  that  proposed  for  the  city  front.  The  line  of  the  wall  here 
should  be  retired  somewhat  from  the  beach,  so  as  to  utilize  the  sand  in 
front  as  an  efficient  protection  for  the  wall  against  ordinar}^  storms, 
and  as  some  protection  even  against  storms  of  exceptional  severity. 

In  view  or  the  exposure  of  the  wharf  front  and  shipping  to  wind 
and  wave  action  when,  in  a  tropical  storm,  after  banking  up  the  water 
in  Galveston  Bay,  the  wind  whips  around  to  the  north,  the  Board  has 
considered  the  need  for  a  protecting  structure  upon  the  north  bank  of 
Galveston  channel.  Upon  a  map  alreadv  printt^d  and  forming  a  part 
of  House  Document  No.  264,  Fifty -sixth  Congress,  second  session,  to 
which  attention  is  respectfully  invited,  is  shown  clearlv  the  situation 
opposite  the  wharf  front.  Covering  the  entire  nortli  exposure  lie 
certain  flats  known  as  Pelican  Island  and  Pelican  Spit,  the  distance 
between  the  wharf  front  and  the  3-foot  contour  of  the  flats  at  the  west 
end  of  the  former  being  about  11,000  feet,  decreasing  to  about  2,000 
feet  at  the  east  end  of  tne  wharf  front.  In  the  river  and  harbor  act 
approved  June,  13, 1902,  a  project  was  adopted  to  widen  and  deepen 
Galveston  channel,  and  this  project  involves  the  partial  filling  of  the 
shoal  areas  lying  between  the  wharf  front  and  Pelican  Island  and  Spit. 
It  is  pro})able  that  the  completion  of  this  project  will  be  followed  by 
some  utilization  of  the  areas  referred  to  for  city  and  wharf  pur})oses. 
If  this  be  true,  the  barrier  already  formed  by  the  flats  will  be  increased 
materially,  and  it  would  seem  inadvisable  to  construct  a  sea  wall  upon 
the  north  bank  of  Galveston  channel.  The  Board,  therefore,  does  not 
recommend  any  protective  work  in  this  locality  beyond  that  contem- 
plated in  projects  heretofore  approved. 

To  summarize:  The  work  provided  for  b}"  the  county  of  Galveston 
is  a  sea  wall  extending  from  the  foot  of  the  South  Jetty  to  Thirty- 
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ninth  street,  the  construction  of  an  embankment  behind  the  sea  wall, 
and  the  raising  of  the  city  grades  as  previously  described.     This  work 
has  already  been  undertaken  by  local  authorities  upon  plans  which  this 
Board  believes  to  be  adequate. 
This  work  has  been  estimated  to  cost  as  follows: 

Seawall,  17,700  linear  feet,  at  $66.50 $1,177,050 

Fill,  13,878,000  cubic  yards,  at  10  cente 1,387,300 

Fill,  3,262,000  cubic  yards,  at  15  centa 489,300 

Paving  and  soiling,  17,700  linear  feet,  at  $7.50 132,750 

3, 186, 400 
Add  for  engineering  and  contingencies  10  per  cent 318, 640 

Total 3,505,040 

In  addition  to  the  work  already  undertaken  by  the  city  and  county 
of  Galveston,  the  Board  considers  the  following  work  to  be  feasible 
and  advisable: 

(a)  The  construction  of  a  sea  wall  and  embankment  between  Thirty-ninth  street 
and  Forty-fifth  street.     The  estimate  for  this  work  is  as  follows: 

2,475  linear  feet  of  sea  wall,  at  $66.50 $164,587.60 

700,000  cubic  yards  of  fill,  at  18  cents 126,000.00 

2,475  linear  feet  of  paving  and  polling,  at  $7.50 18, 562. 50 

Engineering  and  contingencies 30, 850. 00 

Total 340,000.00 

It  is  believed  that  this  expense  should  be  borne  entirely  by  the  local 
authorities. 

(b)  The  construction  of  a  sea  wall  along  the  front  of  the  Fort  Crockett  Reserva- 
tion, and  the  filling  of  the  latter.     The  estimate  for  this  work  is  as  follows: 

2,380  linear  feet  of  sea  wall,  at  $66.50 $158, 270 

1,000,000  cubic  yards  of  fill,  at  18  cente 180,000 

2,380  linear  feet  of  paving  and  soiling,  at  $7.50 17, 850 

5,700  cubic  yards  of  riprap  revetment  in  place,  at  $2.50 14, 260 

Engineering  and  contingencies 39, 630 

Total 410,000 

The  effect  of  all  the  work  above  outlined  upon  the  general  condition 
of  the  port  of  Galveston  and  upon  its  commerce  is  difficult  of  exact 
determination.  On  the  one  hand  there  enters  into  the  problem 
the  probability  of  the  recurrence  of  storms  as  destructive  as  that  of 
1900  and  on  the  other  hand  there  enters  the  moral  effect  of  increased 
confidence  inspired  by  a  substantial  sea  wall,  for  it  is  perhaps  true  that 
capitalists  to-aay  unduly  hesitate  to  create  on  Gralveston  Island  the 
facilities  for  a  great  commerce,  without  which  facilities  there  can  not 
be  the  economic  handling  and  dispatch  of  the  products  natumlly  tribu- 
tary to  the  port.  In  one  sense  the  expenditures  of  a  protective  nature 
are  insui*ance  against  the  real  chances  or  another  catastrophe;  in  another 
sense  the\^  are  required  for  moral,  but  no  less  urgent,  reasons  to  reas- 
sure the  minds  of  those  who  are  now  det^n-red  from  making  investments 
or  establishing  residence  at  the  port  of  Galveston.  Protective  works 
are  essential  in  connection  with  the  creation  and  maintenance  of  eco- 
nomic plants  at  Galveston  for  handling  the  vast  quantities  of  grain, 
cotton,  and  other  products  there  seeking  export. 
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The  eflfect  of  the  port  of  Galveston  upon  the  movement  of  grain  to 
the  sea  from  a  large  area  covering  Texas,  Oklahoma,  Indian  Territory, 
Kansas,  Nebraska,  etc.,  is  to  bring  into  competition  additional  interior 
lines  of  transportation,  and  thus  to  reduce  rates  to  all  ports.  The 
Board  is  unable  to  estimate  with  exactness  the  consequent  saving  to 
producers,  or  even  to  indicate  the  geographical  limits  of  the  effect,  but 
invites  attention  to  the  following: 

[Extract  from  the  report  of  the  Industrial  Commission,  pp.  123-124,  Vol.  VI.] 

*  *  *  But  there  is  another  factor  of  freer  competition  among  the  south-bound 
railroads  than  the  Eastern  trunk  Unes  openly  allow — a  competition  which  has  at 
timas  reduced  rates  from  Kansas,  Nebraska,  and  Missouri  to  the  Gulf  to  a  figure  aa 
low  lis  the  rate  from  these  States  to  Chicago.  *  *  *  Within  very  recent  years  the 
winter-wheat  center  has  shifted  southwestward  toward  the  ports  on  the  Gulf  of 
Mexico  and  away  from  the  Lake  ports.  *  *  *  Formerly,  when  the  season  of 
navigation  closed  on  the  Erie  Canal,  the  rail  rates  rose,  and  fell  again  with  the  open- 
ing of  the  season.  Water  competition  through  the  Gulf  ports,  coupled  with  the 
railway  competition  reaching  tne  Gulf,  has  robbed  the  trunk  lines  of  even  this 
advantage.  Prior  to  the  opening  of  the  Gulf  ports  in  1889  the  com  rate  on  Eastern 
trunk  lines  was  advanced  to  25  cents  upon  the  close  of  navigation.  Within  the  la«t 
five  years  the  southward  competition  has  become  so  effective  as  to  prevent  this 
advance  entirely.  The  result  of  Gulf  competition  has  therefore  led  to  a  lower  rate, 
and  also  to  a  more  regular  rate  throughout  the  entire  year. 

[Extracts  from  evidence  given  before  the  Interstate  Ck>mmerce  Commission  at  Chicago,  111.,  Novem- 
ber 8, 1901.1 

\ 

The  Chairman.  It  appears  from  statements  made  here  that  the  relative  exporta- 
tion through  the  Gulf  port  has  greatly  increased.  *  *  *  How  do  you  account  for 
that? 

Mr.  BiDDLB  (representing  Atchison,  Topeka  and  Santa  Fe  Railroad).  The  fact 
of  the  increase  of  the  production  of  wheat  in  the  territory  tributary  to  the  Gulf  ports. 
The  center  of  the  territory  on  our  line  is  about  equally  distant  from  Chicago  and  Gal- 
veston, and  when  the  grain  gets  to  Chicago  it  is  as  far  from  the  seaport  as  it  is  at  the 
point  where  it  originated  on  our  line  from  Gralveston. 

The  Chairman.  The  fact  that  there  is  such  a  large  movement  through  the  Gulf 
ports  would  indicate  that  the  through  rate  to  foreign  destinations  from  the  area  of 
production  is  less  by  the  Gulf  than  by  the  Atlantic  porta? 

Mr.  BiDDLE.  I  would  not  think  so.  I  would  consider  it  to  the  interest  of  the 
lines  on  which  the  grain  was  raised  to  adjust  the  rates  so  as  to  naturally  move  it  I 
expect  to  see  the  day  when  practically  all  the  grain  raised  on  our  line  will  move  out 
by  Gulf  ports. 

The  Chairman.  Is  the  relation  in  rates  from  that  territory  of  production  to  the 
Atlantic  porta  or  Gulf  ports  substantially  the  same  now  that  it  has  been  in  previous 
years,  or  is  the  rate  to  the  Gulf  ports  relatively  lesfi? 

Mr.  BiDDLE.  No;  it  is  not  less  to  the  Gulf  ports.  That  is,  there  has  been  no  reduc- 
tion made  in  the  rates  to  the  Gulf  ports.  If  there  has  been  any  reduction  it  has 
been  in  rates  to  the  Atlantic  ports  in  the  attempt  to  move  the  business  out  that  way. 

Commissioner  Prouty.  Why,  in  fact,  do  you  not  carry  floor  that  way? 

Mr.  BiDDLE.  One  reason  has  been  that  there  has  not  been  the  equipment  for 
handling  by  way  of  Galveston.  There  is  a  question  of  insurance  and  larger  tramp 
lines,  and  the  question  of  insurance  cuts  a  large  figure  in  those  lines. 

[Extracts  from  evidence  given  before  the  Interstate  Commerce  CommiBsion  at  Washington,  D.  C, 

January  29, 1902.] 

Mr.  Paul  Mobton  (representing  Atchison,  Topeka  and  Santa  Fe  Railroad). 
*  *  *  We  found  it  necessary  in  order  to  hold  our  fair  share  of  the  business  at 
comj)etitive  stations — ^that  is  to  say,  to  retain  to  our  own  company  a  fair  proportion 
of  the  business  that  originated  on  our  lines — to  make  an  arrangement  with  Home- 
body, and  we  made  one  with  Richardson  &  Co.  Probably  80  per  cent  of  the  busi- 
ness they  handle  is  export,  and  it  is  handled  as  much  as  possible  to  the  port  of 
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GalveHton.  (Jalveston  is  750  iniles  from  the  wheat  fields  of  KansaB.  Chicago  is 
about  the  paine  distance.  At  (ialveyUm  we  are  at  tide  w^ater,  and  the  grain  that  goes 
there  is  loaded  onto  oi'ean  vessels.  At  Chicago  we  are  1 ,000  miles  from  tide  water,  and 
yet  there  haa  l)een  a  constant  pressure,  a  constant  effort  on  the  part  of  the  lines  leading 
east  from  Kansas  City — I  mean  the  lines  terminating  at  Kansas  City  and  their  connec!- 
ions  to  New  York,  Boston,  Montreal,  Newport  News,  Baltimore,  and  other  Atlantic 
seaports — to  bring  tlie  grain  this  way,  and  the  rates  have  not  been  published,  and  the 
biininess  has  l)een  a  contest.  *  *  *  The  railroad  that  will  make  the  lowest  rate 
from  Kansas  City  to  Chicago  or  St.  Louis,  or  to  any  other  market — Minneajx>lis,  if 
you  please — gets  the  business.  *  *  *  I  do  not  know  any  place  in  the  Unite*! 
States  that  has  such  discrimination  in  its  favor  as  a  grain  market  as  Kansas  City. 
The  rate^  are  never  maintained  east  l)ound  out  of  there  for  any  length  of  time,  arid 
in  the  exi^erience  I  have  had  there  in  the  la^t  six  years,  the  price  of  grain  at  Kansas 
City  was  a  great  deal  higher  than  the  price  in  Chicago  or  any  other  market,  figuring 
on  the  regular  rate  of  freight. 

We  know  what  the  rates  are  *  *  *  to  Chicago  on  wheat  *  *  ♦  from 
Kansas  City.  While  it  was  10  c^nts,  or  sometimes  12  cents,  the  business  would  not 
move  at  7;  somebody  was  hauling  it  at  (\. 

*  *  *  Commissioner  Proutv.  What  has  )>een  the  prevailing  rate  from  Kansas 
City  to  Galveston  the  last  year"? 

Mr.  Morton.  It  has  been  all  the  way  from  10  to  12  and  15  cents. 

Duririf^  the  fiscal  year  ending  June  30,  il>00,  there  was  exported 
from  the  United  States  to  foreign  countries  a  total  of  311,298,673 
bushels  of  wheat  and  corn,  of  which  21,056,630  bushels,  or  al)out  7 
per  cent,  was  exported  by  way  of  Galveston.  When  it  is  considei-ed 
that  9  per  cent  of  the  population  of  the  United  States  in  Kansiis, 
Nebniska,  Coloi-ado,  Texas,  Indian  Territory,  and  Oklahoma  raised 
on  an  average  25  per  cent  of  the  corn  and  wheat  crops  of  1898-99  it  is 
rojidily  understood  that  a  relatively  large  percentage  of  the  gniin 
raised  in  the  territory  influenced  by  Galveston  is  surplus,  and  must  be 
moved  to  a  distant  market.  The  average  of  the  corn  ana  wheat  crops 
in  that  territory  for  1898  and  1899  was  approximately  667,134,027 
bushels.  It  is  not  too  much  to  say  that  the  existence  of  the  port  of 
Galveston,  influencing  freight  i*ates  paid  on  grain  moved  east  from 
Kansas  City,  and  lowering  airectly  the  cost  of  marketing  grain  raised 
south  and  west  of  that  point,  places  in  the  hands  of  the  producers  of 
the  great  region  under  consideration  at  least  1  cent  for  ea<*h  bushel 
raised,  or  say  $6,000,000  per  annum. 

Considering  the  cotton  crop  of  Texas  alone,  some  study  has  con- 
vinced the  Board  that  a  low  estimate  of  the  saving  to  pnxiucers  in 
Texas  alone,  due  to  the  existence  of  a  deep-water  port  at  Gulveston, 
is  66|  cents  per  bale,  or  about  $2,000,000  per  annum. 

Taking  into  account  the  cotton-seed  products,  coal,  ore,  lumber,  and 
general  merchandise,  as  well  as  the  special  products  'above  mentioned, 
it  is  believed  that  a  conservative  estimate  of  the  value  of  the  country 
of  the  present  improved  port  at  Galveston  is  more  than  $10,000,000 
per  annum.  The  latter  sum  certainly  represents  a  minimum  of  what 
would  be  lost  annually  to  the  community  if  Galveston  ceased  to  exist 
to-day  as  a  deep-water  port.  Moreover,  the  construction  of  protec- 
tive works  at  Galveston  may  reasonably  be  expected  to  increase  confi- 
dence and  induce  the  installation  of  plant  to  handle  other  freights,  such 
as  cattle,  meats,  and  flour;  to  lead  to  the  cheaper  handling  of  products 
now  exported;  to  reduce  insurance  and  ocean  freight  rates;  and  to 
attract  other  railroads  to  Galveston,  thus  tending  to  increase  the  com- 
petition among  interior  lines  and  widen  the  beneficial  influence  of  this 
valuable  port. 
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Attention  is  invited  to  the  following  inclosures,  which  treat  especially 
of  th(*  commerce  of  the  port: 

( 1 )  A  letter  addressed  to  this  Board  by  a  committee  of  citizens  of  Galveston,  Tex. 

(2)  A  letter  addressed  to  Col.  Walter  Gresham  by  Mr.  J.  II.  Johnston,  Secretary 
(lalveston  Chamber  of  Commerce. 

Respectfully  submitted. 

H.  M.  Adams, 

Lwut.  Col.^  C(>nji)S  of  Eiujlneers, 

G.  McC.  Derby, 
Majfyr^  Corps  of  Knglne^'rH, 

W.    V.    JUDSON, 

Captain^  Corps  of  Kiujineers. 
Brig.  Gen.  G.  L.  Gfllespie, 

Chief  of  Engineers^  V.  S.  A. 


[Incloflure  No.  1.] 
LETTER  OF  A   COMMITTEE  OF   CITIZENS  OF  GALVESTON,  TEX. 

Galveston,  Tex.,  December  12, 1902, 

Gkntlemen:  After  the  storm  of  September  8,  1900,  the  citizens  of  Galveston  real- 
ized the  necessity  of  protecting  this  port  and  at  once  commenced  a  systematic  effort 
t<)  accomplish  that  result.  The  legislature  of  Texas,  which  convened  in  January, 
1901,  j)rovided  for  the  apjwintment  of  a  board  of  three  skilled  engineers  to  devise 
plans  for  the  protection  of  the  citv  against  calamitous  overflows.  This  board,  com- 
poseil  of  Gen.il.  M.  Robert,  Alfred  Noble,  and  H.  C.  Ripley,  recommended  the  con- 
struction of  a  sea  wall  along  the  Gulf  front  and  the  filling  and  grading  of  the  city 
from  the  Gulf  to  the  Bay.  Their  estimates  were,  for  building  the  sea  wall,  $1 ,500,000, 
and  for  filling  the  city,  $2,750,000,  making  a  total  of  $4,250,000.  This  report,  with 
the  plans  and  estimates,  are  in  your  possession.  The  legislature  passed  a  bill  author- 
izing the  county  of  Galveston  to  issue  $1,500,000  in  bonds  to  be  sold  at  not  less  than 
par  and  the  proc(»eds  used  for  constructing  a  sea  wall.  These  bonds  have  l>een 
issued  and  sold  and  the  contract  let  for  the  completion  of  the  work. 

The  legislature  alno  donated  to  the  city  of  Galveston  the  State  revenue  tuxes  col- 
lecrted  from  persons  and  upon  property  in  the  city  of  Galveston  for  a  period  of  three 
years  ending  September  1 ,  1903.  We  will  apply  to  the  next  legislature  for  an  exten- 
sion of  this  donation  for  an  additional  i>erioa  of  fifteen  years.  The  Democratic  State 
i'onvention  has  indorsed  the  proposition  for  a  donation  of  the  State  taxes  collected 
in  Cialveston  C-ounty  for  the  pHeriod  of  fifteen  years  from  September  1, 1903,  and  many 
of  the  districts  of  the  State  have  instructed  their  representatives  to  vote  for  the 
measure.  We  therefore  feel  confident  of  securing  the  donation  (jf  the  State  taxes 
for  an  additional  perio<i  of  fifteen  years.  The  money  received  from  the  State  taxes, 
estimated  at  $2,000,000,  is  to  be  used  exclusively  for  filling  and  grading  the  citv. 
Thi.s  supplemented  by  what  the  city  may  be  able  to  raise  from  a  sale  of  bonds,  will, 
we  l)elieve,  secure  the  funds  necessary  to  fill  and  grade  the  city  in  accordance  with 
the  plans  of  the  Board  of  Engineers. 

The  Federal  Government,  with  a  view  of  protecting  the  port  of  Galveston,  has 
constructed  three  forts,  two  of  which  are  in  the  city  limits,  Fort  San  Jacinto  on  the 
east  end  of  the  city  upon  a  tract  of  land  containing  approximately  640  acres,  and 
Fort  Crockett,  located  upon  a  tract  of  land  in  the  western  suburbs  of  the  city,  t^on- 
taining  about  100  acres. 

These  forts,  and  the  lands  surrounding  them,  are  owned  by  the  Government  and 
should  in  our  opinion  be  protected  by  it  in  accordance  with  the  plan  adopted  for  the 
protection  of  the  city  of  Galveston  or  b}r  better  plans  if  this  board  should  so  decide. 
The  importance  of  these  forts  from  a  military  point  of  view  and  the  advisability  of 
providing  safe  and  suitable  quarters  for  officers  and  men  are  fully  understood  and 
appreciated  by  you.  We  believe  it  has  always  l)een  the  policy  of  the  Fe<leral  Gov- 
ernment, when  it  owns  property  within  the  corporate  limits  of  a  city  and  plans  for 
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the  improvement  of  that  city  have  been  adopted  and  are  being  carried  out,  to 
improve  ita  property  in  conformity  with  the  plans  adopted  by  the  city.  The  Gov- 
emnient  might  protect  and  utilize  its  property  within  the  limits  of  our  city  by  the 
construction  of  works  less  expensive  than  those  proposed  by  the  city,  but  the  effect 
of  such  improvements,  while  answering  the  Government's  purposes  might  tend  to 
mar  the  plan  contemplated  by  the  city,  if  not  actually  to  prevent  its  extension. 
We  believe  it  to  be  the  policy  of  the  Government,  instead  oi  restricting  the  work 
we  have  undertaken,  to  lend  a  helping  hand  to  carry  the  same  to  a  suct^essful  oom- 
pletion,  even  though  it  might  cost  the  Government  thereby  a  laiger  sum  of  money 
for  improving  and  protecting  its  property  than  would  otherwise  be  reauired. 

The  provisions  of  the  act  under  wnich  this  board  is  acting  are  as  follows: 

Tlie  Secretary  of  War  is  hereby  authorized  and  directed  to  appoint  a  board  of 
engineers  to  make  an  examination  and  prepare  plans  and  estimates  for  the  protec- 
tion of  the  port  of  Galveston  and  the  property  ol  the  United  States  located  on  CteI- 
veston  Island  from  excessive  storms,  by  a  breakwater  or  other  means,  and  submit 
the  same  with  a  report  upon  the  feasibility,  advisability,  and  cost  thereof,  and  the 
probable  effect  of  such  improvement  upon  the  general  condition  of  that  port  and  its 
commerce,  and  the  expenses  of  said  board  shall  be  paid  from  the  foregoing 
appropriation. 

The  first  part  of  this  clause  directs  an  examination  and  the  preparation  of  plans 
and  estimates,  not  only  for  the  protection  of  the  Government's  property  located  upon 
Galveston  Island,  but  also  for  the  protection  of  the  port  of  Galveston.  This,  we 
think,  includes  not  only  the  harbor  and  all  the  Government  works  in  connection 
therew^ith,  but  the  city  with  its  whar\'es  and  terminal  facilities.  This  construction  is 
borne  out  by  the  last  provision  of  the  clause  which  requires  a  report  upon  the  prob- 
able effect  of  such  improvements  as  this  board  may  recommend  **  upon  the  general 
condition  of  that  port  and  its  commerce.*' 

That  Congress  had  in  contemplation  the  improvement  of  the  Government's  prop- 
erty and  the  protection  of  this  port  by  works  at  least  equal  in  efficiency  to  those 
adopted  by  the  city  seems  clear  when  the  provision  above  quoted  is  considered  in 
connection  with  the  other  provisions  of  the  act  relating  to  the  improvement  of  this 
port.  The  widening  and  oeepening  of  the  channel  in  front  of  the  city  at  a  cost  of 
|l, 650,000  and  the  repair  of  the  jetties  at  an  additional  cost  of  $1,500,000,  with 
authority  to  the  Secretary  of  War  **  to  modify  the  plan  for  the  south  jetty  so  as  to 
connect  and  adjust  the  same  with  the  protection  work  proposed  by  the  city  of  Gal- 
veston, if  found  advisable,"  shows  that  the  Government  intends  to  improve,  protect, 
and  develop  this  port  upon  plans  commensurate  with  its  conmiercial  importance  and 
expectancies.  Such  plans  will,  w^e  hope,  be  prepared  and  recommenaed  by  your 
board.  The  successful  improvement  of  this  harbor  is  one  of  the  great  engineering 
achievements  of  the  age,  and  its  effect  upon  the  commercial  interests  of  the  country 
has  been  phenomenal.  No  harbor  work  undertaken  by  the  Government  has  been 
more  successful  or  produced  in  so  short  a  time  such  beneficial  results,  but  unless  the 
port  is  protected  and  confidence  in  the  safety  of  the  city  is  reestablished  trade  will 
ultimately  seek  other  channels  and  the  full  benefit  of  a  deep-water  harbor  will  not 
be  realized.  The  following  are  some  facts  showing  the  importance  of  this  port  to 
w4iich  we  desire  to  call  your  attention: 

First.  Galveston  is  geographically  the  nearest  port  to  the  section  of  county  that 
raises  one-third  of  the  cotton  and,  one-third  of  the  wheat  produced  in  the  United 
States.  All  export  rates  from  this  section  of  the  country  are  regulated  by  the  rates 
through  this  port,  and  its  protection  and  improvement  will  inure  to  the  benefit  of  all 
the  country  west  of  the  Missouri  River. 

Second.  The  rates  from  the  Atlantic  seaboard,  via  Galveston,  to  the  Pacific  Ocean 
regulate  all  tmnscontinental  freight  charges.  Any  reduction  in  the  cost  of  trans- 
portation through  this  port  is  and  must  be  met  by  other  transcontinental  lines. 

Third.  The  railway  svstems  having  ocean  termini  here  control  and  operate  35,760 

miles  of  railroad,  as  follows: 

MUes. 

Harriman  System 12, 601 

Gould  System 12,020 

Santa  Fe  System 8,584 

M.,  K.  &T.  System 2,555 

The  Rock  Island  Svstem,  which  is  now  building  to  Galveston,  has  about  7,000 
miles  of  railroad.  All  of  these  lines  traverse  a  productive  territory  that  is  as  yet  only 
partially  developed. 

Fourth.  The  ocean  rates  from  this  port,  since  the  securing  of  deep  water,  have  been 
greatly  reduced.  There  is  now  an  annual  saving  over  what  was  paid  before  this 
harbor  was  improved,  say  in  1890,  upon  cotton,  cotton-seed  products,  grain  and  grain 
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products  exported  from  the  territory  tributary  to  this  port,  say  for  the  year  1900,  the 
sum  of  $13,931,131,  the  items  of  which  are  as  follows: 

Ck)tton 13,875,000 

Cotton-seed  products 951, 560 

Grain  and  grain  products 9, 104, 571 

Fifth.  The  export  business  of  the  port  amounted,  during  the  calendar  year  1901, 
to  $106,526,508.  The  increase  for  the  year  1902  will  exceed  10  per  cent,  or  be 
$117,179,158,  which  makes  this  the  fourth  exporting  port  in  the  United  States. 

Sixth.  The  citv  of  Galveston  and  its  business  institutions  have  exj>ended,  in  try- 
ing to  improve  this  harbor,  over  $1,000,000,  and  in  providing  port  facilities  in  aid  of 
commerce,  over  $7,000,000. 

In  reply  to  your  questions  in  regard  to  the  Government's  title  to  the  640  acres  of 
land  upon  which  Fort  San  Jacinto  is  located,  we  desire  to  state  that  the  Attorney- 
General  of  the  United  States  has  pronounced  the  Government's  title  perfect.  This 
property  is,  however,  covered  by  what  is  known  as  the  "Big  Foot  Wallace  survey," 
and  is  claimed  by  private  parties  under  a  grant  from  the  State  of  Texas.  We  pre- 
sume the  Government,  having  constructed  a  fort  upon  the  property,  and  its  cnief 
law  officer  having  approved  its  title,  the  other  Departments  of  the  Government  will 
not  consider  any  adverse  claim.  Should  you  conclude  to  refer  to  the  title  in  your 
report,  then  we  would  ask  that  your  recommendations  be  based — first,  upon  the 
Government's  title  as  it  is;  second,  upon  a  title  that  may  be  secured  by  us  from  the 
present  claimants. 

Acting  upon  the  suggestion  made  by  a  member  of  your  board  during  the  investi- 
gation, we  submit  the  following  as  the  points  upon  which  we  would  like  you  to 
report: 

First.  Your  conclusions  as  to  the  effect  of  the  works  that  have  been  constructed, 
and  those  that  are  in  course  or  contemplation  of  construction  by  the  Federal,  State, 
and  municipal  governments  in  protecting  the  port  against  calamitous  overflows. 
This  includes  the  jetties,  the  widening  and  deepening  of  the  channel  in  front  of  the 
city,  the  sea  wall  now  being  constructed  by  the  county,  and  the  filling  and  gnuling 
of  the  city  by  the  State. 

Second.  A  plan  for  and  the  cost  of  a  breakwater  extending  from  a  point  of  inter- 
section with  the  county's  sea  wall  near  Sixth  street  and  Broadway,  ii^a  northeasterly 
direction  in  front  of  Fort  San  Jacinto  to  the  south  jetty.  The  protection  such  break- 
water and  filling  would  afford  the  Grovemment's  property,  the  harbor,  and  the  city; 
also  the  value,  from  a  military  standpoint,  of  the  640  acres  of  land  when  thus  pro- 
tected and  filled,  and  the  commercial  value  of  the  west  160  acres  of  this  property 
when  protected  and  filled  as  you  may  suggest. 

Thini.  Plans  with  the  estimated  cost  for  protecting  and  filling  the  Government's 
property  at  Fort  Crockett  in  conformity  with  the  plans  adopted  by  the  city. 

Fourth.  If  the  improvements  mentioned  in  the  foregoing  second  and  third  para- 
graphs, or  anv  part  of  them,  are  recommended,  what  portion  of  the  cost  thereof 
should  be  paii  by  the  city? 

Fifth.  The  probable  effect  of  such  improvements  as  you  may  recommend  upon  the 
general  conditions  of  the  port  and  the  increase  of  its  commerce. 

In  conclusion  we  be^  to  suggest  that,  in  view  of  the  expenditure  made  by  the 
Government  in  improvmg  the  narbor  and  building  forts  for  the  protection  of  the 
port  against  a  foreign  enemy,  the  vast  annual  saving  to  the  people  of  this  country  in 
reduced  freight  rates,  and  the  large  sums  of  money  expended  here  by  private  parties 
in  furnishing  facilities  in  aid  of  commerce,  that  the  expenses  of  extending  the  sea- 
wall and  filling  the  Government's  property  should  be  borne  by  the  Federal  Govern- 
ment. To  handle  economically  the  commerce  of  a  port,  people  are  as  essential  an 
deep  water,  and,  under  the  conditions  existing  here,  we  think  it  is  the  duty  of  the 
(Tovemment  not  only  to  protect  its  property,  but  also  to  aid  in  the  protection  of  the 
lives  and  property  of  its  citizens  who  may  reside  here. 

Respectfully  submitted. 

R.  Waverly  Smith, 
Chairman  Galveston  De^-  Water  Commission. 

B.  Adoue, 
President  Galveston  Maritime  AssocicUion. 

Julius  Runge, 
President  Galveston  Cotton  Exchange,  and  Board  of  Trade. 

Chas.  Fowler, 
lice-President  Chamber  of  Commerce. 

Lieut.  Col.  H.  M.  Adams,  Maj.  G.  McC.  Derby,  Capt. W. V.  Judhon, 

New  Orkans,  La. 
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[Inelo8ure  No.  2.] 
LKHKR  OF    THE    (iALVBSTON    (tEX.)    CirAMIiKU    OK    COMMERCE — EFFECT  OF   DEEP  WATER 

on  commerce  throuuh  (jalveston. 

Galveston  Chamber  of  Commerce, 

GalveMoiif  Tex.,  December  13^  1903. 

My  Dear  Colonel:  As  I  advised  ymi  verbally,  it  is  the  hanlest  thintj  in  the  world 
to  make  thus  hastily  an  accurate  estimate  in  dollars  and  cents  which  the  securing  uf 
deep  water  at  thin  port  has  had  on  the  traffic  moving:  through  Galveston.  The  effwt 
has  been  so  far  reaching  that  the  longer  we  consider  it  the  more  incomprehensible 
the  total  grows. 

In  a  general  way,  it  may  be  said  that  the  increased  carrying  capacity  and  superior 
character  of  the  vessels  have  now  reduced  largely  the  items  formerly  i)aid  for  insur- 
ance, pilotage,  dockage,  and  various  other  port  expenses,  to  say  nothing  of  the  entire 
elimination  of  lighterage  charges.  Without  specification,  it  also  goes  without  saying 
that  the  rates  on  all  classes  of  merchandise  moving  to  and  from  Texas,  Indian  Terri- 
tory, Oklahoma  Tt^rritory,  Missouri  River,  Kansas,  Colorado,  Utah,  New  Mexico, 
Arizona,  and  California  have  been  verv  niateriallv  reduced.  Rates  between  Atlantic 
sealward  and  all  of  alxjve  territory  were  formerly  made  lowest  combination  of  locals 
through  Mississi|)j)i  River  crossings,  but  now  the  bulk  of  the  freight,  including  vast 
(]uantities  of  sugar  from  New  York  even  to  Missouri  River  points,  is  handled  through 
(iJalvcston  at  lower  rates  than  those  applying  via  all  rail  and  other  water  and  rail 
routes.  Indeed,  the  rates  from  Atlantic  seaboard  to  California  are  now  i)recisely  the 
same  as  those  applying  from  Chicago,  while  formerly  there  was  quite  a  difference  in 
favor  of  the  more  westerly  territory. 

I  lowever,  if  we  can  not  give  anyadequate  idea  of  the  entire  saving  on  this  account, 
we  may  lx>  able  to  fairly  approximate  it  on  a  few  of  our  staple  commodities,  such  as 
cotton,  cotton-seed  products,  grain,  and  grain  products. 

(httrm. — The  average  crop  of  Texas  and  Indian  and  Oklahoma  Territories,  for  the 
past  four  seasons,  was  8,2.*i5,000  bales,  but  for  our  purposes  let  us  call  it  3,000,(XW 
ball's,  distributed  as  follows:  To  ilomestic  spinning  points  in  Atlantic  seaboard, 
50(),()()0  bales;  to  foreign  points,  2,500,000  bales.  The  reduction  in  rates  on  domestic 
shipments  since  1890  amounts  to  5  cents  j)er  100  pounds  or  25  cents  j)er  liale  on 
500,000  bales — e<iuals  §»12o,000.  The  rate  reduction  on  foreign  cotton  amounts  to  10 
cents  per  100  j)ounds  inland,  and  20  cents  i)er  100  pounds  ocean,  or  total  of  $1.50  i>er 
bale  of  500  |)Ounds,  ecpial  to  §3,750,000  on  2,500,000  bales. 

Cotton-H('€(l prodxi£t4it. — Approximating  250,0(X)  tons  as  the  average  annual  exportation 
of  cotton-seed  meal  and  cake  from  Texas,  with  a  saxing  in  inland  rate  of  $1.30  j>er 
ton,  and  in  the  ocean  rate  of  $2  per  ton  since  1890,  we  get  a  total  saving  of  $S.SO  per 
ton  on  250,000  tons — equals  $825,000.  Approximating  83,750  tons  of  cotton-seed  oil 
as  the  average  annual  export  from  Texas,  at  a  saving  of  $1.75  per  ton  in  the  inland 
rate  ami  $2  per  ton  on  the  ocean  rate,  we  get  a  saving  of  $3.75  per  ton  on  1^,750  tons — 
equals  $126,560. 

(train  anti  grain  products. — It  is  very  difficult  to  give  anv  adequate  i<lea  of  the 
l)enetit  which  this  port  has  l^een  to  the  y)roducer  of  grain  &nA  grain  products,  for  the 
reason  that  it  is  so  hard  to  determine,  on  short  notice,  the  amount  of  such  grain  and 
grain  products  which  has  l)een  exporte<l  through  other  ports. 

In  Kansas  alone  the  wheat  production  in  year  1900  was  82,488,655  bushels,  while 
the  consumption  of  that  State  was  but  6,617,227  bushels,  leaving  a  surplus  for  ship- 
ment of  75,871,428  bushels.  In  1901  the  wheat  proiluction  of  Kansas  was  99,079,304 
bushels,  consumption  6,639,066  bushels,  leaving  a  surplus  for  shipment  of  92,440,238 
bushels. 

Let  us  take  the  year  1900  as  an  average  for  our  purpose.  Texas  as  well  as  Indian 
and  Oklahoma  Territories  also  had  a  surplus  of  wheat  in  that  year;  and,  whether  the 
entire  surplus  of  Kansas  moved  through  Galveston  or  not,  it  is  quite  certain  that 
the  rates  applying  via  this  port  fixed  the  price  which  the  farmer  secured  for  his 
wheat,  an<l  to  that  extent  benefited  the  producer.  A  very  conservative  estimate 
would  i)lace  the  saving  in  the  inland  rate  from  Kansas  at  10  cents  per  100  pounds, 
and  in  the  ocean  rate  from  (lalveston  an  equal  figure,  making  a  total  of  20  cents  per 
100  pounds,  or  12  cents  i)er  bushel  on  75,871,428  bushels,  equals  $9,104,571 ;  this^on 
Kansas  wheiit  alone,  to  say  nothing  about  the  wheat,  corn,  and  flour  from  other 
States  and  Territories  tributary  to  Galveston. 

Conservative  people  estimate  that  when  this  port  finally  gets  what  is  its  due  in  the 
way  of  grain  shipments,  we  will  ex|K)rt  via  (ialveston  not  less  than  100,000,000 
bushels  of  wheat  and  100,000,000  bushels  of  com  annually. 
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It  will  thus  be  seen  that  the  saving  to  the  farmers  of  the  territory  west  of  the  Mis- 
sissip])!  River  in  one  year  is  infinitely  more  than  the  entire  expenditure  of  the 
Federal  (Government  for  the  purpose  oi  securing  and  maintaining  a  deep-water  har- 
bor at  Galveston. 

For  your  information  along  this  line,  I  send  you  herewith  extracts  from  the  Gal- 
veston News  trade  edition  of  September  1,  1902,  showing  the  exports  and  imports 
via  (lalveston.  You  will  notice  that  while  we  are  fourth  in  the  matter  of  exports, 
we  rank  only  thirty-fourth  in  the  matter  of  imports.  However,  even  in  the  latter 
we  are  gaining  right  along,  and  while  it  will  lx>  many  years  before  we  hold  as  high  a 
rank  on  imports  as  on  exports,  still  the  fact  that  we  now  have  first-class  regular 
liners  from  nearly  all  important  Euroi)ean  ports,  with  stated  sailing  dates,  is  bound 
to  have  its  effect  in  the  turning  of  inbound  cargo  via  this  port  instead  of  via  Atlantic 
ports  and  New  Orleans,  as  heretofore.  The  ships  coming  here  can  brin^  return  car- 
goes for  almost  the  same  rates  as  are  paid  to  Atlantic  ports,  and  as  the  mland  rates 
are  8o  much  less  from  here  it  is  confidently  expected  to  favorably  and  radically 
influence  the  situation  within  the  next  few  years. 

For  your  further  information  I  give  you  below  the  mileage  of  the  various  railroad 
systems  now  entering  Galveston. 

Harriman  ayslem. 

Mi]eR. 

Southern  Pacific,  including  Houston  and  Texas  Central 8, 774 

Houston  East  and  West  Texas 192 

San  Antonio  and  Aransas  Pass 687 

9,653 
Union  Pacific  ..-. 2,949 

Total 12,601 

Gould  system, 

Missouri  Pacific  and  Iron  Monntain 5, 651 

International  and  Great  Northern 1, 001 

Denver  and  Rio  Grande 1, 708 

Rio  Grande  Western 670 

Texas  and  Pacific 1 ,  688 

St.  Louis  Southwestern 1, 302 

Total 12,020 

Santa  Fe  system. 
Santa  Fe '. 8,584 

Missouri^  Kansas  and  Texas  system. 
Missouri,  Kansas  and  Texas 2, 555 

Rock  Island  system. 

Rock  Island ' 5,780 

Choctaw,  Oklahoma  and  Gulf 1, 171 

To  Galveston 290 

Total 7,241 

The  Rock  Island  is  not  yet  a  Galveston  line,  but  contracts  have  been  let  for  the 
construction  of  the  road  from  Dallas  to  this  port,  and  I  inclose  a  clipping, taken  from 
McClure*s  Magazine,  showing  that  they,  even  now,  advertise  this  port  as  their  chief 
outlet.  Note  particularlv  the  figures  they  give  regarding  the  wheat,  corn,  cotton, 
gold,  and  silver  produced  in  the  section  of  the  United  States  tributary  to  the  Rock 
Island  system. 

1  trust  this  brief  outline  may  be  of  some  service  to  you  in  presentinjr  the  matter 
in  its  true  light. 

Respectfully,  yours, 

J.  H.  JouNSTON,  iSecretary. 
Col.  Walter  Gresham, 

Deep-  Water  CommiUeey  Oalvtston,  Tex. 
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United  States  Engineer  Office, 

Galveston,  Tex.^  June  5,  1903. 

General:  I  have  the  honor  to  acknowledge  the  receipt  of  letter  of 
the  19th  ultimo  regarding  deflection  of  shore  end  of  Gralveston  south 
jetty  to  meet  the  Galveston  sea  wall. 

Before  the  receipt  of  this  letter  the  matter  had  been  taken  up  by 
those  interested,  with  the  following  results: 

The  Gulf,  Colorado  and  Santa  1  e  Railroad  owns  the  proj>erty  east 
of  the  existing  wharf  front,  and  the  protection  of  this  property  would 
be  increased  by  the  proposed  change  in  alignment. 

This  road  proposed  substantially  to  bear  all  the  increased  cost  conse- 
quent upon  deflecting  the  sea  wall,  i.  e.,  if  the  same  length  of  sea  wall 
were  to  be  built  on  the  new  alignment  as  on  the  old,  this  road  to  bear 
all  increased  cost  over  what  would  result  from  this  change  of  location. 

This  with  the  understanding  that  the  Government  would  construct 
a  branch  jetty  from  the  present  south  jetty  to  meet  the  deflected  sea 
wall,  and  this  construction  I  informed  the  commissioners  I  would 
recommend  were  the  sea  wall  so  deflected. 

I  also  proposed  in  this  case  to  request  the  Gulf,  Colorado  and  Santa 
Fe  Railroaa  Company  to  donate  to  the  Government  any  additional 
right  of  way  needed  for  this  new  branch  of  the  jetty,  and  also  that 
present  reversionary  clauses  in  right  of  way  across  their  land  for 
present  jetty  should  be  revoked. 

A  majority  of  the  commissioners,  however,  were  opposed  to  chang- 
ing the  alignment  of  the  sea  wall  and  it  will  not  be  deflected.  Atten- 
tion is  invited  to  inclosed  copy  of  letter  on  the  subject  from  Judge 
Fisher. 

Failing  this  deflection  of  the  sea  wall,  I  do  not  believe  there  will  be 
any  advantage,  conunensurate  with  the  cost,  in  constructing  a  branch  of 
the  jetty  on  the  alignment  indicated  by  broken  line  on  the  blue  print 
returned  herewith. 

First.  It  would  cost  about  $50,000. 

Second.  It  would  be  no  higher  than  existing  jetty  (when  repaired), 
i.  e.,  6  feet  above  mean  low  tide,  and  would  hardly  be  of  much  use  as 
a  deflector  of  currents  when  storms  raised  the  waters  higher  than  6  feet, 
as  would  have  been  the  case  for  about  half  of  the  proposed  new  align- 
ment had  the  sea  wall  been  deflected. 

The  throwing  out  of  a  branch  jetty  along  the  proposed  new  line,  with 
the  sea  wall  kept  on  its  original  alignment,  would  somewhat  reenforce 
the  narrow  or  weak  part  of  Galveston  Island,  but  in  no  such  way  as 
would  the  deflected  sea  wall  with  a  branch  jetty  meeting  it.  The  sea 
wall  being  high  (17  feet  above  mean  low  tide)  would  tend  to  turn  dan- 
gerous currents  away  from  the  east  end  of  the  wharf  front  during 
storms  when  the  water  was  over  the  top  of  the  jetty,  when  a  low  struc- 
ture like  the  branch  jetty  would  not. 

In  view  of  the  above  conditions,  therefore,  it  is  recommended  that 
no  further  action  be  taken  In  this  matter  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

C.  S.  Rich*, 
Captain^  Corps  of  Engineers^ 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  TT,  S.  A, 
(Through  the  Division  Engineer.) 
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[First  indorsement.] 

Office  Division  Engineer,  Gulf  Division, 

Neiv>  (Jrleans^  La, ,  June  17^  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
In  view  of  tne  conditions  stated  within  by  Captain  Rich6,  it  is  recom- 
mended that  no  further  action  in  this  matter  be  taken  by  the  United 
States  at  present. 

H.  M.  Adams, 
Lieut.  Col.^  Corps  frf  Engineers^ 

Division  Engineer. 


LETTER  FROM   MR.  LEWIS  FISHER,  COUNTY  JUDGE,  GALVESTON   COUNTY,  TEXAS. 

Ck)UNTY  Ck)URT,  Galveston  County,  Tex., 

GcdvesUmy  Tex,,  June  i,  190S, 

Dear  Sir:  Your  letter  of  May  28,  with  inclosures  and  blue  print,  referring  to  the 
matter  of  the  deflection  of  the  Gralveston  sea  wall,  is  before  me. 

I  have  no  idea  that  the  matter  will  ever  be  discossed  again  in  the  commissioners' 
court  with  any  probability  of  a  change  being  made  in  the  present  course  of  the  wall. 

You  suggest  in  your  letter  that  you  would  like  to  have  in  writing  the  sense  of  the 
commissioners  on  the  subject.  Personally,  I  was  heartily  in  favor  of  the  proposed 
change  in  the  wall,  and  so  expressed  myself  at  the  meeting  when  the  matter  was 
under  discussion.  Mr.  Henderson  was  also  in  favor  of  the  proposed  change,  while 
Commissioners  Dick,  Menard,  and  Wolston  were  opposed  to  it,  and,  being  a  major- 
ity, their  opposition  prevailed. 

I  note  carefully  the  contents  of  Colonel  Mackenzie's  letter  to  you,  and  also  the 
excerpts  from  the  appropriation  bill.  In  view  of  the  information  contained  in  these 
inclosures,  I  regret  very  much  the  commissioners  could  not  see  their  wav  clear  to 
vote  for  the  proposed  change,  as  I  believe  that  the  Government,  as  well  as  the  people 
of  Galveston,  would  have  been  greatly  benefited  thereby. 

Kindly  accept  my  thanks  for  the  many  courtesies  extended  in  this  matter. 
Yours,  very  truly, 

Lewis  Fisher, 
Cowniy  JudgCj  OalvesUm  County y  Tex, 

Capt  C.  S.  Rich*, 

Oalvekon^  Tex. 
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APPENDIX   X. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  INDIAN  TERRITORY,  AND  MISSISSIPPI  TRIB.U- 
TARY  TO  MISSISSIPPI  RIVER. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE: 
CAPT  CHAS.  L.  POTTER  AND  CAPT  CHAS.  S.  BROMWELLy  CORPS  OF 
ENGINEERS, 


IMPROVEMENTS. 


1.  Red  River,  Louisiana,  Arkansas, Texas, 

and  Indian  Territory. 

2.  Cypress  Bayou,  Texas  and  Louisiana. 

3.  Ouachita  and  Black  rivers,  Arkansas 

and  Louisiana. 

4.  Bayou   Bartholomew,    Boeuf   River, 

Tensas  River,  and  Bayou  Ma^on,  and 
Bayous  D'Arbonne  and  Comey, 
Louisiana  and  Arkansas. 


5.  Mouth  of  Yai^oo  River  and  harbor  at 

Vicksburc,  Mississippi. 

6.  Yazoo,  Tallahatchie,   and    Big   Sun- 

flower rivers,  and  Tchula  Lake,_Mis- 
sissippi. 


United  States  Engineer  Office, 

Vickshurg^  Miss,^  July  17^  1903. 

(teneral:  I  have  the  honor  to  transmit  herewith  annual  reports 
for  the  fiscal  year  ending  June  30,  1903,  upon  the  works  of  river  and 
harbor  improvement  of  the  Vicksbur^,  Miss.,  district. 

This  district  was  in  the  charge  of  Capt.  Charles  L.  Potter,  Corps  of 
Engineers,  until  June  5,  1903,  when  1  assumed  charge  pursuant  to 
Special  Orders,  No.  83,  paragraph  27,  dated  Headquarters  of  the  Arm 3% 
Adjutant-General's  Office,  Washington,  April  9,  1903. 
Veiy  respectfully,  your  obedient  servant, 

Chas.  S.  Bromwell, 
Captai/n^  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S.  A, 


Xi. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA,  ARKANSAS,  TEXAS,  AND 

INDIAN  TERRITORY. 


GENERAL  IMPROVEMENT. 


The  U.  S.  snag  boat  C  W.  Homell  was  employed  almost  contin- 
uously during  the  year,  and  its  operations  extended  over  the  river 
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between  Montgomery,  La.,  and  Fulton,  Ark.,  340.8  miles,  and  alx)ve 
Fulton  to  the  mouth*  of  Kiamichi  River,  Indian  Territory,  about  170 
miles.  The  boat  was  in  command  of  Watkins  Decker,  except  during 
a  short  period  of  illness,  May  5  to  31,  1903,  when  James  H.  Britton 
was  temporarily  in  cliarge. 
The  following  is  a  summary  of  the  work  performed: 

Between  Fulton^  Ark.y  and  Montgomery,  La. 

8na^  pnlled 829 

Stumps  pulled,  cut,  and  destroyeil 93 

Shore  snags  cut 240 

lx)g8  removed  from  (thannel 33 

Side  jams  broken  up  and  destroye*! 17 

lieaning  trees  felletf .' 2, 829 

Trees  girdle<l 284 

Siiuare  yards  of  willows  and  brush  cut 160 

Above  Fxdton,  Ark. 

[December  16, 1902,  to  April  1. 1908.] 

Snags  pulled,  cut,  and  d^troyed 203 

Stump  i)ulle<l 1 

Shore  snags  cut 237 

Jams  broken  up  and  destroyed 2 

Side  jams  broken  up  and  destroyed 7 

Leaning  trees  felled 225 

AT  8HREVEPORT,  LA. 

September  25, 1902,  Captain  Potter  submitted  a  project  for  improv- 
ing tnc  channel  at  Shreveport,  La.,  b^^  the  construction  of  four  deflect- 
ing and  silt-forming  pile  dikes,  having  a  total  length  of  a]x>ut  1,866 
feet  (764  feet  on  shore  or  batture  and  1,102  in  the  water),  for  the  pur- 
pose of  scouring  the  bar  formation  and  restoring  the  channel  to  its 
former  location  through  the  draw  span  of  the  bridge.  The  project 
contained  the  following  information  respecting  the  locality: 

The  bar  formation  along  the  left  bank  of  Red  River,  opposite  Shreveport,  is  due  to 
the  followine  causes:  The  current  of  Cross  Bayou  formerly  forced  the  flow  of  Red 
River  toward  the  Bossier  or  left  shore,  through  the  draw  opening  of  the  brid^,  bat 
as  the  work  for  the  improvement  of  Upper  Red  River  progressed  by  deepening  the 
channel,  closing  outlets,  and  leveeing  the  right  bank,  the  supply  of  water  that  for- 
merly  c^me  out  of  Cross  Bayou  from  the  lake  region  to  the  westward  of  Shreveport 
l)ecame  less  and  less  until  finally  it  was  limited  to  the  natural  drainage,  except  at 
flood  stages  of  Red  River.  There  have  Ijeen  no  very  high  stages  of  Roa  River  since 
1895,  and  in  1897  the  mouth  of  Cross  Bayou,  which  was  closing  from  natural  causes, 
was  embanked  to  provide  water  for  the  city  of  Shreveport.  The  water  supply  l)ecanie 
so  limited,  however,  that,  with  the  assent  of  Congress,  the  Shreveport  Water  Works 
Company  built  a  low  daui  across  Twelve-mile  Bayou  and  deepened  and  widened 
Blind  Bayou,  a  small  stream  immediately  alx)ve  the  dam,  for  the  purpose  of  deliver- 
ing water  from  Twelve-mile  Bayou  into  Cross  Bayou,  free  from  the  influence  of  Red 
River  at  stages  lower  than  the  crest  of  the  dam.  The  recent  survey  shows  that  the 
partial  deflection  of  Twelve-mile  Bayou  into  Cross  Bayou  had  no  appreciable  effect 
upon  the  conditions  in  Ked  River  at  and  below  the  mouth  of  Cross  Bayou. 

As  Red  River  practically  is  cut  in  two  by  the  Shreveport  l>ar,  it  is  my  opinion  that 
prompt  measures  are  recjuired  in  the  interest  of  navigation  to  restore  and  maintain 
through  traffic,  and  I  consider  the  work  of  sufficient  importance  to  warrant  an 
additional  allotment  from  the  funds  available  for  "general  improvement"  of  Red 
River,  in  case  the  unexpendeil  balance  of  the  allotment  for  work  at  Shreveport 
($14,432.30)  should  prove  insufficient. 
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The  project  was  approved  by  the  Secretary  of  War  October  2;  the 
work  was  advertised  October  9,  and  bids  were  opened  November  1-, 
1902.     But  two  bids  were  received,  viz: 

1.  Hunter  &Frey,  Memphis,  Tenn 120,362.00 

2.  Grigsby  Construction  Co.,  Shreveport,  La 35, 588. 25 

The  bid  of  Hunter  &  Frey  was  accepted,  and  an  additional  allot- 
ment of  $7,000  for  the  work,  by  transfer  from  funds  for  '' general 
improvement,"  was  authorizea.  Contract  was  entered  into  November 
13,  and  approved  by  the  Chief  of  Engineers  December  4, 1902,  requir- 
ing that  work  begin  by  December  20,  1902,  and  be  completed  by  Feb- 
ruary 15,  1903,  which  ordinarily  is  a  comparatively  low-water  period. 
Before  the  contractors  could  begin  work,  nowever,  the  river  rose  rap- 
idly to  the  highest  point  reached  since  April,  1894  (34. 1  feet  Decem- 
ber 15  and  16, 1902),  and  they  were  delayed  by  the  flood  until  January 
5,  1903,  when  it  had  receded  considerably.  In  January  1,536  linear 
feet  of  piles  were  driven  by  the  contractors  for  the  construction  of 
Dike  No.  1;  but  the  bar  formation  cut  away  from  around  the  piles 
rapidly,  and  it  appeared  to  be  advisable  to  suspend  work  until  low 
water.  The  flood  caused  mdical  changes  in  the  river  bed,  building 
up  the  bar  in  front  of  Shreveport,  and  scouring  out  the  channel  and 
throwing  it  toward  the  bar  at  its  upper  end,  so  that  at  locations  where 
it  was  planned  to  build  dikes  in  about  12  feet  of  water  at  zero  of  the 
gauge  there  was  a  depth  of  40  feet.  The  bar  on  the  Shreveport  side, 
across  which  it  had  been  proposed  to  build  dikes  to  a  height  of  22  feet 
above  low  water,  and  which  would  have  given  them  a  height  of  7  feet, 
had  built  up  until  its  crest  stood  about  30  feet  above  low  water.  At 
the  proposed  site  of  Dike  No.  2  a  scour  had  taken  place,  which  would 
require  the  piles  to  be  at  least  double  the  length  of  those  originallv 
proposed  and  extensive  bracing  not  provided  for  in  the  plans.  Sound- 
mgs  at  that  site,  two  days  apart,  snowed  a  difference  in  depth  of  10 
feet;  and  in  the  draw-span  of  the  bridge,  where  it  was  proposed  to 
throw  the  channel,  instead  of  having  a  bar  from  10  to  16  feet  above 
low  water,  the  flood  current  had  scoured  a  depth  of  about  20  feet 
below  low  water,  attaining,  temporarily  at  least,  the  object  for  which 
the  work  was  planned. 

Under  these  conditions  the  contractors  reported  February  3,  1903, 
that  they  were  unable  to  finish  the  work  by  February  15,  and  applied 
for  an  extension  of  time  until  the  condition  of  the  river  would  permit 
them  to  complete  the  contract.  The  district  oflScer  recommended 
waiving  the  time  limit  for  a  reasonable  period,  with  remission  of 
engineering  expenses,  which  was  approved  by  the  Chief  of  Engineers 
February  11,  1903. 

A  second  flood,  in  March,  1903,  reaching  a  height  of  33.1  feet  on 
the  Shreveport  gauge,  and  followed  by  continued  high  stages,  pre- 
vent(^d  a  resurvey  of  the  locality  until  Mav,  1903.  This  survey  indi- 
cated that  the  conditions  were  practically  the  same  as  when  work  was 
sust)ended,  with  continual  slight  caving  below  mouth  of  Cross  Bayou, 
and  that  if  dike  construction  is  found  to  be  necessary  to  maintain  the 
channel  which  has  scoured  through  the  draw  span,  modifications  of  plan 
probably  will  be  required,  which  are  not  covered  l)y  the  terms  of  the 
existing  contract. 

The  improvement  of  Red  River  was  carried  on  under  the  local  super- 
vision of  Mr.  John  Ewens,  assistant  engineer,  aided  by  Mr.  L.  L.  Grif- 
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fith,  junior  engineer.  On  account  of  protracted  ill  health,  Mr.  Ewens 
has  been  a!)sent  ^since  March  1,  VMS,  Mr.  Griffith's  report  is  appended 
hereto,  to  wliich  reference  is  invited  for  further  detads  and  informa- 
tion respecting  the  work. 

With  the  available  funds  it  is  proposed  to  continue  snagging  opera- 
tions, etc.,  for  the  general  improvement  of  the  river  from  head  of  the 
Atchafalaya,  I^uisiana,  to  mouth  of  the  Kiamichi,  Indian  Territory. 
As  soon  as  the  snag  boat  Wngiu^r  ciin  l)e  spared  from  the  improvement 
of  Ouachita  and  Black  riv^^rs  it  will  be  transferred  to  Red  River  to  aid 
the  IlmciU  in  this  work,  and  during  the  period  of  low  water  it  may  be 
found  advantageous  to  supplement  operations  of  the  snag  boats  with 
the  work  of  shore  parties  equipped  with  tools  and  high  explosives  for 
destroying  obstructions  to  navigation.  A  personal  inspection  of  the 
work  at  Shreveport  will  be  made  and  a  special  report  thereon  sub- 
mitted as  soon  as  practicable.  Should  necessities  arise  for  additional 
work  in  accordance  with  the  existing  project  supplementary  plans  and 
recommendations  will  be  submitted. 

The  amounts  expended  during  the  year  and  the  unexpended  bal- 
ances Jul}^  1,  1903,  are  as  follows: 


AllotmenU. 


General  improvement 

At  Shreveport.  La 

Above  Fulton,  Ark  ... 


Total. 


Exjpended 
durmg  year. 


$18,137.27 
1,443.96 
5,669.69 


25,250.82 


Balance 
unexpended 
July  1, 1908. 


993.760.08 

20,556.04 

5,653.00 


119,969.12 


Mon^'y  Htatement. 

July  1,  1902,  balance  unexpended $145,219.94 

June  30,  1903,  amount  expended  during  fisc^al  year 25, 250.  82 

Julv  1,  1903,  balance  unexpended 119,969.12 

July  1,  1903,  outstanding  liabilities 973.53 

July  1,  1903,  balance  available 118,995.59 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 19, 931 .  92 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1903 «75,000.00 

Submitte<l  in  compliance  with  requirements  of  sundry  civil  acrt  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


May  23,  1828 $25,000.00 

March  2,  1831 187.50 

Julv  3,  1832 22,628.00 

June  28,  1834 50,000.00 

March  3,  18;i5 50,000.00 

Julv  2,  1836 40,800.00 

*Do 30.000.00 

March  3,  1837 65,000.00 

April  20,  1838  /. 70, 000.  00 


March  3,  1841 $75,000.00 

March  2,  1847 7,150.00 

Augu8t30,  1852 100,000.00 


Total 535,765.50 

Amount  expended 532, 219. 90 

Amount  carried  to  sur- 
plus fund  3,545.60 


« Biennial  appropriation  should  be  $150,000. 
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The  nppropriatior 


June  10,  1872  . . 
M»n'h3,  1873.. 
.Tiuie  2:),  1874  . . 
MatrhS,  1875.. 
AupuetU,  lK7ti 
April  10,  iSenK. 
P'cbnmry  7,  187^ 
June  18,  187K  .. 

Man-li  3,  ]H7il.. 


■»  since  1872  have  been  as  followw: 
July  5,  1881 

August  5,  1886 


Marcus,  1881.. 
AuKUst  2,  1882  . 


$20,000 
150,000 
80,000 
50,000 
20,000 
35,000 
4,500 
6,000 
24,000 
25,000 
15,000 
22,500 
10,0(X) 
2.5,000 
60,000 
10,000 
10,000 
10,000 
75,000 


AiifciUt  1 


,  ISKH  . 


$75,000 

75,000 

7,000 

65,000 

3.5,000 

3,000 

100,000 

28,000 

2,000 

145,000 

3,500 

150,000 

3,  .50(1 

100,000 

3,000 

150,000 

135,000 


Total 1,732,000 


September  19,  1890.. 

July  13,  1892 

August  18,  1894 

Junes,  1896 

March  3,  1899 

June  13,  1902 


NaviRatinn  of  Red  River  above  the  Atohafalaya  River,  Louisiana,  to  Fullun,  Ark., 
was  not  smspendiil  (luring  the  year,  except  by  the  l>ar  at  Slireveport,  I*,;  but  at  the 
tou'eft  Mtages  it  woa  difficult  on  account  of  numerous  bare  and  ehoal  croesmge. 
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^Summary  of  commerce  reported — Continued. 


ArticlcH. 


Shingles 

Railroad  ties 

I*roviKioiis 

Grain 

Miscellaneous 

Total  down  freight 
Return  freight 

Total 

Estimated  value 


1902-S. 


Tan*. 

8M 

2,500 

96 

60 

740 


79,4S{ 
16,787 


96,220 


H  074. 000 


In  addition  to  the  above  in  the  commerce  of  Ouachita  and  Black  riverB,  which  passes 
up  and  down  Lower  Re<i  River.  Durinjr  the  fiscal  year  1902-3  this  aggregated  236, 1 79 
tons,  valued  at  $5,619,000,  and  the  business  of  the  past  fourteen  years  ranges  lietween 
73,679  and  313,8^3  tons  per  annmn,  with  values  estimated  at  $3,293,000  to  $10,234,250, 
the  average  of  the  fourteen  years  being  176,906  tons,  valued  at  $6,339,300. 


repobt  of  mr.  l.  l.  griffith,  junior  engineer. 

United  States  Engineer  Office, 

Vick*burgj  Mim.,  June  SO,  190S, 

Captain:  I  have  the  honor  to  submit  a  report  of  operations  on  Red  River,  Looisiana, 
Arkansas,  Texas,  and  Indian  Territory  during  the  fiscal  year  ending  June  30,  1903. 

(iENKRAL   IMPROVEMENT. 

July  1,  1902,  the  U.  S.  snag  boat  (*.  W.  lioxveU^  Watkins  Decker,  master,  was  work- 
ing uiwtream,  4  miles  above  Canipti,  La.,  and  arrived  at  Shreveport,  La.,  August  6, 

1902,  where  the  crew  was  riKlucecl  to  a  minimum  and  the  boat  laid  up  for  repairs. 
September  22, 1902,  the  l)oat  was  ready  for  8er\'ice  and  left  Shreveport,  La.,  working 
downstream,  removing  shore  snags  and  leaning  trees  when  the  stages  were  too  high 
for  advantageous  work  in  the  channel.  VV^ork  was  carried  as  far  down  as  Mont- 
gomery, La.,  158  miles  below  Shreveport  Deceml)er  4,  1902,  the  ffowellwsa  sent 
al)ove  Shreveport  for  temporary  relief  work  in  the  overflowed  districts,  after  which 
it  continued  upstream,  removing  dangerous  snags  on  the  way,  to  within  15  miles 
of  the  mouth  of  the  Kiamichi  River,  Indian  Territory.  On  account  of  low  stages, 
the  boat  worked  back  to  Shaw  Ferrv,  above  Fulton,  Ark.,  and  proceeded  upstream 
on  the  next  rise,  working  as  far  as  tlie  mouth  of  the  Kiamichi  River.  It  then  con- 
tinued up  to  Arthur  City,  Tex.,  to  obtain  information  respecting  that  portion  of  the 
river.  The  boat  left  Arthur  City  March  13,  and  arrived  at  Shreveport  April  8, 1903. 
After  a  few  necessary  rt»pairs  the  boat  left  Shreveport  May  5,  working  downstream 
in  temporary  charge  of  James  H.  Britton,  Watkins  Decker  having  been  granted  leave 
of  absence  on  account  of  sickness  until  June  1,  1903,  when  he  resumeii  command  and 
continued  the  work  downstream  to  St.  Maurice,  I-^i.,  328.8  miles  below  Fulton,  Ark. 

The  work  done  previous  to  the  high  water  was  very  effective  and  was  generally 
commended  by  the  steamboat  men.    Since  the  flo<^)ds  of  December,  1902,  and  Man'h, 

1903,  however,  the  amount  of  work  has  been  so  great  that  one  l>oat  could  not  handle 
it,  and  some  portions  of  the  river  are  suffering  the  worst  condition  they  have  been 
in  for  years,  chiefly  on  account  of  the  seven  cutroffs  which  occurred  during  the  two 
high  stages  at  the  tollowinj;  places: 


Place. 


Pandora  

Ilogflkin  Point 

Maipiolia 

Lovely  Point. . 


.       Miles 
'b«?low  Ful- 
ton, Ark. 

Place. 

Miles 
below  Pal- 
ton,  Ark. 

175. 3 

Home  Place . 
Ashland 

2M.7 

214. 6 

256.5 

221.6 

Stalllntn 

25&8 

,           22ft. C 

Estimated  total  shortening  of  the  river,  21^  miles. 
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As  a  result  of  these  cut-offs,  the  caving  not  only  increases  the  number  of  snags  and 
destroys  the  regimen  of  the  river  but  levees  have  been  destroyed  that  will  put  the 
already  heavily-taxed  people  to  their  last  extremity  to  repair,  hindering  the  progress 
of  any  new  work.  A  report  of  Mr.  Frank  M.  Kerr,  assistant  8tate  engineer,  on  the 
subject  is  submitted  herewith. 

Until  this  year  the  river  undoubtedly  has  been  improving  gradually  in  depth  and 
width,  as  shown  by  the  continued  navigation  at  lower  stages  than  in  former  years. 
During  the  past  year  navigation  was  not  suspended  from  Fulton  to  the  mouth.  The 
maximum  araft  that  can  be  carried  at  mean  low  water  is  3  feet  to  Montgomery,  La., 
162.5  miles  above  the  Atchafalaya;  2^  feet  to  Shreveport,  La.,  320.5  miles;  and  2  feet 
to  Fulton,  Ark.,  508.6  miles. 

The  following  is  a  smnmary  of  the  work  performed  by  the  Howell: 

Snaga  pulled 1,032 

Stumps  destroyed 94 

Shore  snags  cut 477 

Side  jams  removed 24 

Jams  removed 2 

Logs  removed  from  channel 33 

Leaning  trees  felled 3, 054 

Trees  girdled 284 

Square  yards  of  willows  and  brush  cut 160 

The  range  between  high  and  low  water  at  the  several  stations  on  Red  River  is  as 
follows: 


m 

Low  water. 

High  water. 

Range. 

(jratig'e  station. 

Date. 

Reading. 

Date. 

Reading. 

Arthur  City.  Tex 

Jan.  15-16, 1872 

Sept.  19-25  and  Oct. 
20^22, 1896, 

Sept.  22-26, 1896 

Dec.  2-4. 1894 

Feet, 
L60 
.10 

-  .20 
-5.60 
-8.70 

-  .60 

Notsiven 

Feet. 
87.00 
36.75 

28.50 
86.70 
88.25 
50.20 

Feet, 
85.50 

Fulton.  Ark 

July  17. 1876 

86.65 

Qarland.  Ark  a 

Mar.  24. 1894 

28.70 

Shreveport.  La 

May  28. 1892 

41.20 

Alexandria.  La 

Sept.  29.1881 

Jnne  1^13, 1892 

May  14-15, 1897 

41.95 

Red  River  Landlnif ,  I-a.  . . 

Nov.  14, 1895 

50.80 

a  Gauge  discontinued  December  81, 1899. 
The  head  of  navigation  is  the  mouth  of  the  Kiamichi  River,  Lidian  Territory. 


CHANNEL  AT  SHBEVEPOBT,  LA. 

By  river  and  harbor  act  of  June  13,  1902,  $15,000  could,  in  the  discretion  of  the 
Secretary  of  War,  be  spent  for  the  improvement  of  the  channel  at  Shreveport,  La. 
A  complete  survey  of  the  localitv  was  made  in  July  and  August,  1902,  and  plans  for 
the  improvement  were  preparea,  which  contemplated  the  construction  of  four  silt- 
forming  and  deflecting  dikes,  to  restore  the  channel  to  its  former  location  under  the 
draw  of  the  Vicksburg,  Shreveport  and  Pacific  Railway  bridge.  The  plans  were 
approved  and  contract  was  let  to  Messrs.  Hunter  &  Frey,  of  Memphis,  Tenn.,  who 
began  work  in  January,  1903,  immediately  after  the  highest  water  (34.1  feet)  in  Red 
River  in  nine  years.  They  drove  1,536  linear  feet  of  piles  in  Dike  No.  1,  about  one- 
third  the  quantitv  requircKl  to  build  the  dike.  Soundings  taken  January  7  showed 
such  changes  in  the  channel  since  the  high  water  as  wouul  re(]uire  longer  piles  and 
a  change  of  plan,  and  as  all  the  bars  in  the  vicinity  had  filled  about  15  feet,  the  few 
available  willows  were  buried  in  the  sand.  A  good  channel  had  formed  under  the 
draw  of  the  bridge  and  an  abnormal  scour  had  taken  place  just  l>elow  the  mouth  of 
Cross  Bayou»  increasing  the  depth  on  the  site  of  Dike  No.  2, 20  feet.  Permij^sion  was 
grante<i  the  crmtractors  to  suspend  work  until  the  season  of  low  water,  when  it  was 
thought  the  river  would  have  again  assumed  its  normal  condition  and  they  would  be 
better  prepareil  to  prosecute  the  work.  Another  high  stage  followed  in  March, 
reaching  33.1  feet  on  the  gauge  at  Shreveport,  which  resulted  in  a  continuation  of 
the  effects  of  the  preceding  flood  of  December.  A  resurvey  was  made  in  May,  1903, 
to  determine  whether  any  further  work  would  be  necessary  to  maintain  the  present 
channel.  A  review  of  the  reports  for  20  years  back  shows  that  the  channel  has 
change<l  from  time  to  time  from  one  side  to  the  other,  according  to  the  amount  of 
flow  from  Cross  Bayou.  In  July,  1897,  a  wing  dam,  built  in  previous  years,  and 
located  at  about  the  proposed  site  of  Dike  No.  4,  was  repaired  and  immediately  gave 
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an  increased  depth  of  3  feet  under  the  draw.  Since  that  time  the  dam  gradually 
has  deteriorated  and  the  long  period  of  seven  years  without  any  very  high  stage  has 
allowed  the  channel  to  work  back  under  the  fixed  ppans.  The  two  high  waters  of 
December,  1902^  and  March,  1903,  by  overflow^  around  the  end  of  the  levee  system, 
and  by  a  break  in  the  levee  at  Thompson's,  60  miles  above  Shreveport,  caused  such 
an  outflow  from  Cross  Bayou  as  to  turn  the  current  of  Ked  River  to  the  east  side  and 
under  the  draw,  resulting  in  the  conditions  desired.  The  channel  on  the  Shreveport 
side,  however,  remains  practically  the  same,  and  with  the  low-water  seas<>n,  and  the 
closinj?  of  the  Thompson  crevasse  now  in  progress,  the  left  side  probably  will  fill 
again  and  the  channel  return  to  the  right  bank. 
Very  respectfully,  your  (>])edient  servant, 

L.  Jj.  Grifitth,  JuTvior  Engineer. 
('apt.  Chas.  S.  Bromwell, 

CorjtH  of  EngineerB. 


letter  of  mr.  frank  m.  kerr,  assistant  state  engineer  op  louisiana. 

State  of  Louisiana, 
Office  Board  of  State  Engineers, 

Ntiv  Orleans^  La,,  June  16,  J 90.3. 

Dear  Sir:  In  compliance  with  your  request  of  May  8,  1903,  I  take  ple^asure  in  fur- 
nishing you  herewitn  a  tabulatetl  statement  showing  the  levei^  work  on  Red  River 
undertaken  by  the  local  levee  districtH  and  the  State  of  1  Louisiana  under  contrac^ts 
entered  into  during  the  fisciil  year  ending  June  1^,  1903. 

CADDO  LEVEE  DISTRICT. 


Amount. 


Cu.  yds. 

By  the  district S78, 778 

By  the  State ,       203, 865 


Total I    1,082,643 


I 


Value. 


fia'>,269.87 
39, 249. 80 


174,519.67 


BOSSIER  LEVEE  DISTRICT. 


By  the  district 385,959  \    $65,536.25 

By  theState 260,000  |      40,170.00 

Total 64.5,959       105.706.25 


Or  an  aggregate  in  the  two  districts  imdertaken  by  the  districts  and  the  State  of 
1,728,602  cubic  yanls,  costing  $280,225.92. 

The  Red  River,  Atchafalaya,  and  Bayou  B(x^uf  levee  district  was  not  called  upon 
(luring  this  period  to  undertake  any  levee  work  on  Red  River,  but  on  other  streams  in 
the  district  as  much  as  290,000  cubic  yards  of  eart  h  work  in  levees,  costine  about  $60,000, 
and  of  work  for  improving  drainage,  amounting  to  about  1,300,000  cubic  yards,  cost- 
ing about  $175,000,  is  under  way. 

The  Bossier  levee  district,  in  addition  to  the  levee  work  shown  in  the  statement 
furnished  as  having  been  place<l  under  contract  during  this  period,  is,  at  this  time, 
advertising  for  proposals  to  build  new  levees  at  Rough  and  Ready,  166.5  miles  below 
Fulton,  and  at  Scopini,  207.5  miles  below  Pulton,  amounting  to  al)out  205,000  cul)ic 
yards. 

As  you  already  know,  Red  River  was  visited,  at  a  short  interval  within  the  past 
season,  by  two  high  waters  of  considerable  proportions,  the  first,  culminating  at 
Shreveport  l)eceml)er  16,  1902,  reading  34.1  feet  on  the  guage,  reached  stages  along 
many  stret<!hes  of  its  length  in  the  Caddo  and  Bossier  levee  districts,  from  1  foot  to 
2  j  ftH^t  above  any  waters  of  previous  record. 

The  second  flood,  culminating  at  Shreveport  March  23,  1903,  at  a  stage  there  but 
1  foot  lower  than  the  first,  failed  to  dt^velop  stages  at  other  points  as  high  compara- 
tively as  those  dt^veloixHl  on  the  first  flood. 

Notwithstanding  these  high  stages  of  water  in  Red  River,  its  levee  lines  proved 
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equal  to  the  task  devolving  upon  them,  except  at  Thompson's,  130  miles  below  Ful- 
ton.    Here  a  breach  in  the  line  occurred  ancf  remained  open  during  both  floods. 

The  cloHure  of  this  breach,  as  shown  by  the  tabulated  statement,  has  been  under- 
taken by  the  State,  and  the  new  levee  there  is  approaching  completion. 

The  grade  of  the  levees  on  Red  River  was  found  deficient  at  but  two  places  in 
Caddo — at  the  head  of  Simpsons  Lake,  United  States  levee,  due  to  excessive  settle- 
ment, and  at  Hurricane  Bluff,  built  by  riparian  owners;  and  in  Bossier  at  Dortch's 
and  Mercer's,  built  by  district. 

Except  for  caving  banks,  lx)th  floods  would  have  been  carried  down  Red  River 
without  serious  cause  for  apprehension  to  anyone  concerned. 

Owing,  however,  to  the  rapid  enlargement  of  the  section  of  Red  River  along  the 
('ad<lo  and  BoHsier  levee  district  fronts,  resulting  from  the  more  successful  confine- 
ment of  its  flood  waters  to  the  main  stream  by  means  of  levees  than  in  it«  ])ast  his- 
tory, the  natural  tortuousness  of  the  stream,  opposing  numerous  concave  bends  to  the 
energy  of  the  current,  and  the  serious  disturbance  of  its  regimen  by  the  number  of 
cut-ofi«  which  occurred  during  high  water,  caving  banks  are  more  general  and  serious 
in  these  districts  than  will  be  rejulily  understood  without  an  intimate  acquaintance 
with  the  facts. 

Hence  it  follows  that  95  per  cent  of  the  work  undertaken  on  Red  River  during  this 
fiscal  yeiir  has  l)een  placed  m  new  lines  of  levees  rendered  necessary  by  caving  banks, 
and,  in  addition  to  tnis,  it  appears  evident  that  levee  work  at  the  following-named 
I)oints  will,  in  the  near  future,  from  the  same  cause,  be  required. 

CADDO  LEVEE  DISTRICT. 


Name  of  levee. 


Elmer  Sloiigli  to  CoiiHhatUi  Place. 

Cedar  Bluff 

Sterling  Bayou : 

Dixie 


RivenJale , 

I>ong  Point 

MuxMers 

Magnolia 

Lower  CroHS  Keys. 


Total, 


Milefl  below 
Fulton. 


140.5-14L5 
150.75 
156.75 
195.5-196.0 
20L  5-202.0 
210.0-210.5 
212.25 
222.5-223.0 
237.5-288.0 


Cubic 
yardH. 


125,000 
55,000 
25,000 

185,000 
85.000 
50,000 
15,000 
60,000 
25,000 


575,000 


BOSSIER  LEVEE  DISTRICT. 


Rough  and  Ready 

BeuoitH  Bavou 

PatCa.«<h'8 

Pruitt'8 

Seopini  

Mereer'H 

Magenta 


Tot«il. 


166.25-166.75 
176. 75 
184.00 
200.25 
207.75 
211.5-212.5 
214.25-214.75 


100,000 
115,000 
65,000 
50,000 
105,000 
95,000 
60,000 


580,000 


It  is  also  apparent  that,  as  a  greater  safeguard  against  future  high  waters  in  Red 
River,  the  following  enlargement  should  be  undertaken  in  the  Caddo  levee  dis- 
trict, viz: 


Name  of  levee. 


Blanton  Bluff  to  Scott  Slough 
Rush  Bayou  (on  Old  River)... 
Paxcagoula  (on  Old  River)  ... 


MilcH  below 
Fulton. 


Totiil. 


117. 5-129. 5 
212.5-'213.0 
215.5-2H5.r> 


Cubic 
yard.s. 


150,000 
2.%0(K) 
25,000 


•200.000 


In  the  Caddo  levee  district,  that  part  of  the  system  above  Shreveport  tenninates, 
at  this  time,  at  Buckhall  Plantation.  This  should  be  extended  as  far  down,  at  least, 
as  Cuba  Place,  and  will  require  some  600,(X)0  cubic  yards  of  earthwork. 


1372      REPORT   OF  THE   CHIEF   OF   ENGIITEERS,  U.  8.   ARMY. 

In  the  Boeeier  levee  district  the  line  of  public  levee  terminates,  at  this  time,  at 
Bear  Point,  but  ehould,  as  soon  as  the  means  become  available,  be  extended  to  the 
lower  boundary  of  the  district  at  Swift  Chute  Bayou.  This  will  require  provision 
for  about  150,000  cubic  vards  of  earthwork. 

To  undertake  the  wor^  of  this  fiscal  year,  botli  the  Caddo  and  the  Bossier  levee 
districts  have  exhausted  all  their  immediate  resources  and  contracted  against  the 
revenues  of  the  districts  collectible  on  the  tax  rolls  of  future  years,  up  to  and  includ- 
ing the  year  1905.  It  is,  therefore,  evident  that  any  assistance  the  General  Grovem- 
ment  can  possibly  accord  the  districts  on  Red  River  in  their  struggle  for  protection 
against  overflow  is  greatly  needed. 

At  times  between  1892  and  1900  the  (General  Government,  fortunately,  came  to 
the  assistance  of  the  levee  districts  on  Red  River  to  some  extent,  and  levees  aggre- 
gating about  960,000  cubic  yards,  costing  about  $143,000,  were  constructed  at  certain 
points  in  these  districts.  Beyond  this  no  levee  work  has  been  done  by  the  Govern- 
ment on  Red  River.  On  the  other  hand,  from  1892  to  date  the  levee  work  on  Red 
River  undertaken  by  the  local  levee  districts  and  State  has  amounted  to  nearly 
8,500,000  cubic  yards,  costing  about  |1,:^55,000,  not  including  discount,  interest,  or 
other  incidental  expenses  of  tulministration. 

The  particular  levees  in  regard  to  which  I  spoke  to  you  some  time  ago  in  Shreve- 
port  were  the  Cavitt  Levee,  part  of  the  Red  Bayou  Levee  built  in  1895-96  by  the 
General  Government,  the  Dortch  Levee,  and  a  part  of  the  Scopini  Levee  built  by  the 
General  Government  in  1894-5.  Later,  conditions  became  so  grave  at  both  of  these 
places  that  the  districts  could  no  longer  defer  action  in  regard  to  them,  and  new 
levees  are  already  under  construction  at  both,  payable  from  funds  collectible  on 
future  years.  If,  in  lieu  of  these  two  levees,  covering  breaches  in  levees  built  by  the 
Greneral  Government,  amounting  in  the  aggregate  to  385,000  cubic  yards,  the  latter 
could  possibly  undertake  some  c3  the  other  work  required  in  the  near  future  in  the 
districts,  it  would  be  greatly  appreciated  by  the  levee  districts,  and  give  them 
renewed  courage  in  their  efforts  to  maintain  their  lines  of  defense  against  the  high 
waters  of  Re<i  River. 
Respectfully, 

Frank  M.  Kkrr,  Assigtant  State  Enffineer. 

Mr.  L.  L.  Griffith, 

U.  S.  Junior  Engineery  Vtcksburg^  Mbas. 


X2. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

No  work  wa8  done  during  the  year  beyond  that  required  for  care 
of  the  United  States  dredge  at  Shreveport,  La. 

Under  present  conditions  it  is  impracticable  to  place  this  dredge  in 
Cypress  Bayou  and  to  return  it  to  Red  River  after  expending  the 
available  funds.  In  six  years  there  has  been  but  one  period,  of  short 
duration,  during  which  there  was  a  stage  high  enough  to  permit  of 
towing  the  boat  above  Albany  flats. 

The  expenditure  of  the  available  funds  for  dredging,  or  for  the 
removal  of  stiunps,  etc.,  will  aflford  no  improvement  of  navigation 
between  Shreveport  and  Jeflfcrson,  and  it  is  recommended  that  the 
project  be  repealed  and  that  the  funds  be  paid  into  the  Treasury.  The 
work  is  considered  unworthy  of  further  improvement. 

Money  statement, 

July  1,  1902,  balance  unexpended $4,802.26 

June  30,  1903,  amount  expended  during  fiscal  year 1, 236. 10 

July  1,  1903,  balance  unexpended S9666.I6 
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The  appropriations  for  Cypress  Bayou  and  the  lakes  have  been  as 
follows: 

By  iU'.t  of — 

June  10,  1872 .•. 110,000.00 

March  3, 1873 50,000.00 

Augufltl4,  1876 13,000.00 

June  18,  1878 15,000.00 

March  3, 1879 6,000.00 

Augusts,  1886 18,000.00 

August  11,  1888  (allotted  from  appropriation  for  Red  River) 5, 000. 00 

September  19, 1890  (for  survey) 10,000.00 

July  13, 1892  (for  survey) 2,000.00 

July  13, 1892  (allotted  from  appropriation  for  Red  River) 1, 701. 33 

August  18,  1894 10,000.00 

June  3, 1896 5,000.00 

Total 145,701.33 


COMMERCIAL  STAT18TIC8. 

There  was  no  navigation  between  Shreveport  and  Jefferson  during  the  year,  and 
there  has  been  no  navigation  or  commerce  since  1897.  (See  Report  Chief  of  Engi- 
neers, 1897,  p.  1898.) 

A  small  gasoline  boat  of  12  tons,  drawing  16  inches  light  and  18  in(;he8  loaded, 
reported  52  trips  lietween  Jefferson  and  Shanghai,  11  miles  below;  100  trips  between 
Shanghai  and  Benton,  13  miles  below  Jefferson,  and  15  trips  between  Jeuerson  and 
Caddo  Lake,  25  miles  below. 


Summary  of  commerce  reported. 


Articlej". 


Cypres  logs 

Lumber 

ProvisionM 

Grain 

Telephom'  iM)les 


Tons. 


20 

1,200 

10 

10 

1,310 


Articles. 


Cord  wood 

Total 

Estimated  value 


Tons. 


2,000 


4.560 


827,160 


X3. 

IMPRC)VP:MENT  of  OUACHITA   and   black  rivers,  ARKANSAS  AND 

LOUISIANA. 


The  U.  S.  snag  boat  O.  G,  Wagner^  Robert  Elflein,  master,  was 
repaired  at  Jonesville,  La.,  in  July  and  August,  and  was  employed 
from  August  18  to  December  17,  1902.  Operations  extendccf  from 
Beard  landing,  Louisiana,  25.6  miles  above  tne  mouth  of  Black  River, 
to  Camden,  Ark.,  a  distance  of  325  miles. 

June  17,  1903,  the  Wagner  left  Monroe,  La. ,  to  make  a  patrol  and 
remove  obstructions  to  navigation  of  the  upper  river.  Operations 
were  carried  upstream  95  miles  to  within  1  mile  of  Caney  Marie, 
Arkansas,  where  the  water  became  too  shoal  for  the  boat  to  proceed 
farther,  and  June  23  to  30  the  boat  worked  back  to  Monroe. 
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The  following  obstructions  to  navigation   were  removed   by  the 
Wagner  during  the  year,  viz: 

Snags  pulled  and  destroyed 1, 086 

Stumps  pulled,  (?ut,  and  destroyed .* 1, 163 

Shore  snags  cut 1, 009 

Side  jams  Droken  up  and  destroyed 2 

Leanmg  trees  felled 388 

Logs  cut  up 673 

Wreck  removed  (lx>ilers  of  steamer  Sterling  White,  sunk  1899,  at  Trenton,  La. ) .  1 

A  party  under  Overseer  J.  R.  Vaughan,  equipped  with  tools,  tackle, 
explosives,  etc.,  was  organized  at  Monroe,  La.,  July  1,  1902,  for 
work  during  the  period  of  low  water  in  Ouachita  Kiver  between 
Monroe,  La.,  and  Camden,  Ark.,  and  in  the  various  tributaries. 
There  was  a  temporary  rise  of  upper  Ouachita  River  at  this  time,  and 
July  3  to  6  the  quarter  boat,  with  party  aboard,  was  towed  from 
Monroe  to  Camden,  where  active  operations  commenced.  From  July 
8  to  September  24,  1902,  the  party  worked  downstream  140.5  miles  to 
the  mouth  of  Bayou  Bartholomew,  and  was  then  transferred  to  that 
stream.  The  following  is  a  list  of  the  obstructions  to  navigation 
destroyed  during  this  period: 

Channel  snags  cut  and  destroyed 1, 297 

Stumps  cut  and  destroyed 572 

Stumps  removed  from  channel 34 

Shore  snags  cut  and  destroyed 344 

Ix)g8  cut  and  destroyed 894 

Lc^  removed  from  channel 203 

Leaning  trees  felled  and  destroyed 1, 403 

Trees  removed  from  channel 62 

Square  yards  of  willows  and  brush  cut 1, 135 

Cubic  yards  of  earth  removed  from  channel 11 

After  suspension  of  work  the  plant  was  laid  up  at  Monroe,  La., 
where  repairs  were  made.  As  soon  as  there  is  a  reasonable  probabil- 
ity of  continued  low  stages,  snagging  operations,  etc.,  will  be  resumed. 

C50MPLETI0N  OF  SURVEY   FOR  LOCKS  AND   DAMS. 

Survey  work  in  the  field  consisted  of  borings  at  the  sites  of  Locks 
and  Dams  Nos.  4  and  6.  OflSce  work  upon  the  m^s  and  notes  was 
continued  during  the  year. 

LOCKS  AND   DAMS  NOS.    4  AND   6. 

The  sites  of  the  two  locks  and  dams  were  acc^uired,  partly  by  pur- 
chase and  partly  by  donation,  and  jurisdiction  over  the  same  has  been 
ceded  to  the  United  States  under  the  laws  of  the  States  of  Louisiana 
and  Arkansas. 

Plans  and  specifications  for  the  construction  of  the  two  locks  and 
dams  have  been  prepared,  and  it  is  expected  that  the  work  will  be  let 
by  contract  in  the  near  future. 

A  light-draft,  steel  hull,  steam  launch  was  purchased  in  February, 
1903,  at  a  cost  of  $5,490,  for  use  in  connection  with  the  construction  of 
locks  and  dams,  there  being  long  stretches  of  this  river  where  it  was 
impracticable  to  make  inspections  or  to  transport  instruments,  supplies, 
etc. ,  at  low  stages,  before  this  boat  was  obtained. 

For  further  details  respecting  the  vear's  work,  reference  is  invited 
to  the  report  of  Mr.  H.  M.  Marshall,  assistant  engineer,  appended 
hereto. 
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ESTIMATES. 


The  unexpended  balances  June  30,  1903,  were  as  follows: 

For  maintenance  of  improvement $12, 109. 36 

For  completion  of  8ur\'ey 5, 022. 98 

For  Lo<!k8  and  Dams  Nos.  4  and  6 319,629.66 


Total 336,762.00 

These  balances  will  be  applied  to  the  purposes  stated. 

The  additional  appropriation  recommended  is  for  the  following  work: 

Completing  Locks  and  Dams  No«.  4  and  6,  being  balance  of  amount  pleilged 

by  river  and  harlx)r  act  approved  June  13, 1^2 $103, 954 

Building  Locks  and  Dams  Nos.  3  and  8,  in  accordance  with  estimates  con- 
tainer! in  approved  project 456, 842 

Rebuilding  snag  boat  0.  G.  Wagner 35, 000 

Maintenance  of  improvement  for  one  year  by  snagging  work 20, 000 

Maintenance  of  improvement  at  Catahoula  Shoalsby  dredging 10, 000 

Total 625,796 

If  snagging  operations  for  maintenance  are  continued  under  a  bien- 
nial appropriation  the  amount  should  be  increased  to  lHO,000. 

Money  statement. 

July  1,  1902,  balance  unexpended $118,197.81 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1903 250, 000. 00 

Amount  received  from  sales  of  property 568. 71 


June  30,  1903,  amount  expended  during  fiscal  year, 


368, 766. 52 
32, 004. 52 


July  1,  1903,  balance  unexpended 336,762.00 

July  1,  1903,  outstanding  liabilities 72.67 

July  1,  1903,  balance  available 336,689.33 


Amount  ( estimated )  required  for  completion  of  existing  project 1 ,  668, 576. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balance  unexpended  July  1,  1903; 

For  works  of  improvement $560, 796. 00 

For  rebuilding  snag  boat  Wagner 35, 000. 00 

For  maintenance  of  improvement «  30, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


625, 796. 00 


The  appropriations  have  been  as  follows: 


By  act  of — 

March  3,  1871 $25,000 

March  3,  1871 26,000 

June  10,  1872 60,000 

June  10,  1872 40,000 

March  3,  1873 60,000 

August  14,  1876 12,000 

June  18,1878 10,000 

March  3,  1879 10,000 

June  14,1880 8,000 

March  3,  1881 12,000 

August2,  1882 12,000 

July  5,  1884 15,000 


By  act  of — 

August5,  1886 $17,500 

August  11,  1888 20,000 

September  19,  1890 15, 000 

July  13,  1892 40,000 

August  18,  1894 50,000 

June  3,  1896 70,000 

March  3, 1899 110,000 

June  13, 1902 31, 500 

June  13, 1902 80, 000 

March  3,  1903 250,000 

Total 974,000 


o  Biennial  appropriation  should  be  $50,000. 
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Darintc  the  fisral  year  1903  Ouachita  and  Bla<k  rivers  were  reportol 
New  ()rli!ann  packi'ls  to  Camden,  Ark.,  from  Noveml>er  20  to  Jui     '* 


t'i(!aMe  for 

At  lowt-Ht 
boatH  rould  nutaxeetid  alxive  Ilarrisonlmrf;,  La.  HiiiM  li|;;)it- 
the  Iributaries  could  run  the  main  river  nearly  the  entire  yeur. 


LiM  ofrtenmboalt  mgnged  in  the  trade  during  thefineal  yt 
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!36.17» 
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The  above  ^tatisticH  ai 
one  of  thu  lai^est  carrie 
for  information. 

June  Id,  1903,  the  Monroe  Railway  and  Navigation  Company  waa  chartered,  hav- 
infC  for  its  chief  object  the  operation  of  a  line  of  steamlioata  between  Jotie^ville,  I*,, 
and  Camden,  Ark.  The  company  stateu  that  it  ia  int«nt<e<l  tn  o^ierate  three  steam- 
boats havin)!  a  combined  tonnage  of  550  tone,  bo  as  to  afford  at  l(«st  a  weebly  service 
in  the  main  river  and  its  tributaries.  The  formation  of  this  company  ia  du«  to  the 
adoption  of  the  project  for  locks  and  dams. 
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Beceipts  and  shipments  of  hales  of  coUan  at  Camden,  Ark, 


1902-S. 
Route. 


Missouri  Pacific  Railway 

8t.  Louis  Southwestern  Railway . 


River 
Wagon 


Total 81,789  80,868 


befobt  of  mr.  h.  m.  marshall,  assistant  engineer. 

United  States  Engineer  Office, 

Vicksburg,  Miss.,  June  SO,  190S, 

Captain:  I  have  the  honor  to  submit  the  following  report  on  improvement  of 
Ouachita  and  Black  rivers,  Arkansas  and  Louisiana,  for  the  fiscal  year  ending  June 
30,  1903: 

MAINTENANCE. 

The  U.  S.  snag  boat  0.  O.  Wagner  was  undergoing  repairs  at  Jonesville,  La.,  at  the 
beginning  of  the  year.  Her  machinery  was  overhauled  and  she  was  put  in  as  good 
condition  generally  as  her  age  and  infirmities  would  permit  The  boat  was  buflt  in 
1875  and  had  a  new  steel  sheathing  put  on  her  bottom  in  1886.  Since  then  she  has 
never  been  docked.  Her  condition  was  described  in  the  Annual  Report  of  the  Chief 
of  En^ueers  for  1901  at  page  2035,  and  it  was  recommended  that  a  new  hull  should 
be  built,  e«timated  to  cost  $25,000.  Two  years'  use,  with  only  minor  repairs,  has 
brought  her  to  the  edge  of  the  scrap  pile,  and  one  more  season's  work  will  render 
her  worthless  for  snagging.  By  putting  it  off  the  cost  of  rebuilding  has  now  run  up 
to  $30,000  or  $35,000,  and  it  is  urgently  recommended  that  provision  be  made  before 
the  river  shall  be  left  without  a  snag  boat. 

The  Wagner  resumed  work  August  18,  1902,  with  Robert  Elflein  master,  and  con- 
tinued till  December  13,  1902,  when  the  river  became  too  high  to  accomplish  any- 
thing. Work  was  carried  over  the  stretches  of  the  river  as  the  stages  proved  most 
advantageous,  practically  the  whole  river  having  been  worked  over  three  times. 

June  17  to  30,  1903,  the  Wagrner  made  a  patrol  over  the  river  above  Monroe,  La., 
to  remove  obstructions  to  navigation,  but  was  compelled  to  turn  back  at  a  point  95 
miles  above  Monroe  and  alK)nt  1  mile  below  Caney  Marie  on  account  of  shoal  water. 

The  following  obstructions  to  navigation  were  removed  by  the  Wagner  during  the 
working  season  of  1902-3,  viz: 

Snags  pulled  and  destroyed 1,086 

Stumps  pulled,  cut,  and  destroyed 1,163 

Shore  snags  cut 1,009 

Side  jams  Droken  up  and  destroyed 2 

Leamng  trees  felled 388 

Logs  cut  up 673 

Wreck  removed  (boilers  of  steamer  Sterling  White,  sunk  1899,  at  Trenton,  Ia.)  .  1 

Besides  the  work  of  the  snag  boat,  a  chopping  party  under  Overseer  J.  R.  Vanghan 
cleared  obstructions  from  the  channel  between  Camden,  Ark.,  where  work  com- 
menoBd  July  8,  1902,  and  the  mouth  of  Bayou  Bartholomew,  where  work  ended 
September  24.  The  following  obstructions  were  removed  by  the  use  of  dynamite, 
axes,  etc.,  viz: 

Channel  snags  cut  and  destroyed 1,297 

Stumps  cut  and  destroyed 572 

Stumps  removed  from  the  channel 34 

Shore  snags  cut  and  destroyed 344 

Logs  cut  and  destroyed 894 

Logs  removed  from  channel 203 

Leaning  trees  felled  and  destroyed 1,403 

Trees  removed  from  channel 62 

Square  yards  of  willows  and  undergrowth  cleared 1, 135 

Cubic  yards  of  earth  removed  from  channel 11 

ENG  1903 87 
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The  figures  representing  the  work  done  by  the  snag  lx)at  and  the  chopping  party 
should  not  be  confound^  for  the  obstructions  taken  out  by  each  usually  differ 
altogether  in  size,  the  chopping  party  passing  by  snags,  etc.,  which  must  be  removed 
by  tnc  machinery  of  the  boat. 

Snag  work  is  not  done  with  the  expectation  of  deepening  the  river,  but  to  render 
it  safer  for  boati)  while  running.  Neither  is  it  a  work  which  can  be  completed,  for 
the  banks  cave,  or  snags  are  moved  by  the  current  into  the  line  of  travel  at  eac*h 
hipli  water.  The  only  work  heretofore  done  by  the  Unit<Kl  States  to  deepen  the 
navigation  was  at  Catahoula  shoals.  Dredging  and  wing  dams  there  increased  the 
depth  to  40  inches  where  it  ha<i  been  15  inches.  The  work,  however,  has  transferreii 
the  shoal  part  above  and  part  below  its  former  location.  In  the  report  of  the  engi- 
neer officer  for  1895  (Report  of  Chief  of  Engineers,  1895,  p.  1891)  it  was  forecasted 
that  the  dredging  would  need  to  be  continued  l>elow  through  Bayou  Louis  bar. 
Inasmuch  as  that  work  could  be  done  in  one  year,  and  would  permit  light-draft 
boats  to  reach  Columbia  all  the  year,  it  would  be  well  worth  the  expenditure  of,  say, 
110,000.  It  would  benefit  navigation  where  locks  and  dams  under  the  approved 
project  will  be  last  built,  and  would  give  earlier  access  to  those  first  built. 

Gauges  were  read  at  Camden,  Ark.,  Riverton  and  Black  River  Station,  La.,  during 
the  year.    The  highest  and  lowest  sta^res  reached  were  as  follows: 


station. 

Highest  reading. 

Lowest  reading. 

Date. 

Feet. 

Date. 

Feet. 

Camden.  Ark 

1903. 
fFeb.20 

}      39.6 

50.1 
52.25 

1902. 
July  28-26 

3.95 

Riverton,  La 

\Mar.l4 

Apr.28-3l 

Sept.  27 

4.25 

Black  River  Station.  La 

Apr.20.21 

Sept.  28 

9.94 

Gauge  zero  above  Gulf  level:  Camden,  71.17  feet;  Riverton,  15  fcjet;  Black  River 
Station,  4.57  feet. 

SURVEY. 

Survey  work  in  the  field  consisted  of  borings  at  Lock  sites  Nos.  4  and  6,  but  sub- 
sequent shifting  of  the  IfK'ation  will  nmder  other  borings  necessary.  These  will  be 
made  as  soon  as  the  cx^ndition  of  the  river  will  permit.  The  river  has  been  unusually 
full  the  last  year,  boats  plying  to  Monroe  practically  all  the  time  and  to  Camden 
about  ten  months. 

Work  in  the  office  has  cx>nsisted  of  replotting  the  survey  on  heavy  drawing  paper 
to  take  the  place  of  the  original  maps,  which  were  on  tracing  cloth,  and  became 
distorted  so  as  to  be  virtually  useless  to  print  from,  and  reindexing  the  field  notes. 
The  main  lines  of  survey  were  plotted  in  pencil  on  all  the  sheets,  48  in  number,  and 
the  details  on  23  sheets,  16  of  which  have  been  finished  in  ink,  except  the  scales  and 
titles.  The  tracings  of  3  map  sheets  of  Bayou  Bartholomew  were  finished,  which 
completed  the  survey  of  that  stream.  Hypsometry  and  hydrography  notes  have 
been  indexed  for  final  record  complete,  and  topography  not(^  partly  finished. 

LOCKS   AND    DAMS. 

Title  papers  for  the  land  at  lock  sites  were  prepared,  and  after  being  approved  by 
the  Attorney-General  the  land  was  purchased.  At  Lock  No.  4,  near  Monroe,  La., 
about  8  acres  were  acquired  at  a  cost  of  $1,000,  and  about  1  acre  on  the  west  bank 
was  donated  by  Mr.  H.  La  Baum.  At  Lock  No.  6,  near  Roland  Raft,  Ark.,  44.18  acres 
were  acquired  at  a  cost  of  $441.80.  Jurisdiction  over  the  land  is  given  the  United 
States  in  the  State  of  Louisiana  by  general  act  heretofore  passed  by  the  legislature. 
The  legislature  of  Arkansas  at  its  recent  session  ceded  jurisdiction  by  special  act 
No.  75,  and  later  passed  a  general  act,  No.  180,  which  applies  to  all  lands  purchased 
by  the  United  States. 

Plans  and  specifications  have  been  made  for  both  lo(^ks  and  dams,  except  some 
of  the  drawings  for  Lock  6,  which  differ  from  those  at  l/)ck  4  simply  in  dimensions 
and  the  details  of  minor  parts  of  the  valves,  etc. 

A  launch  65^  feet  long,  lOj  feet  wide,  with  draft  of  22  inches,  was  purchased  for 
inspection  and  dispatch  between  loi^ks.  The  boat  has  a  steel  hull,  divided  into  five 
water-tight  compartments,  and  the  cabins  afford  convenient  cjuarters  for  eight  persons. 
The  machinery  is  quadruple  expansion,  condensing  tyi)e,  with  a  Ward  marine  tui>u- 
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lar  boiler.  With  a  fuel  consumption  of  225  pounds  of  coal  she  will  run  about  10  to 
12  miles  an  hour  in  still  water.  The  boat  was  built  in  1897,  and  the  purchase  price 
was  $5,490.  The  boat  supplies  a  long-felt  want  in  towing  quarter  boats,  and  will 
render  it  practicable  to  get  over  the  river  at  almost  the  lowest  stages.  The  last 
inspection  by  the  diHtrict  engineer  officer  was  made  last  November  from  Camden  to 
Lake  Landing,  in  a  small  gasoline  boat  which  was  entirely  without  accommodations, 
making  it  nt^ceasary  to  camp  out,  and  as  the  boat  scarcely  ran  5  miles  an  hour  down- 
stream the  progress  was  slow  and  painful. 

Through  tlie  courtesy  of  Maj.  E.  H.  Ruffner  and  Cant.  H.  M.  Chittenden  enough 
of  the  metal  frames  used  on  the  Big  Sandy  and  Osage  Kiver  dams  were  obtained  to 
build  models  of  the  weir  and  drift  pass  at  Lock  and  Dam  site  No.  4.  It  is  expected 
that  a  contract  soon  will  be  let  for  construction  of  both  locks  and  dams,  and  that 
the  work  will  begin  this  low  water,  the  lock  and  part  of  each  dam  to  be  completed 
during  this  low-water  season  and  the  remainder  next  season. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1905,  in 
addition  to  the  balance  unexpended  July  1, 1903: 

Completing  Locks  4  and  6 $103,954 

Locks3an<l  8 456,842 

Rebuilding  snag  lx)at  Wagner 35, 000 

Maintenance  of  improvement 40, 000 

Dredging  at  Catahoula  shoals 10, 000 

Total 645,796 

Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 

Assistant  Engineer. 
Capt.  CiiAH.  S.  Bkomwell, 

Curps  of  Engineers, 


X  4. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  BOEUF  RIVER,  TENSAB 
RIVER  AND  BAYOU  MACON,  AND  BAYOUS  D'ARBONNE  AND  COR- 
NEY,  LOUISIANA. 

• 

These  tributaries  of  Ouachita  River  are  not  navigable  at  low  water. 
The  plan  in  process  of  execution  is  for  maintenance  of  their  improve- 
ment by  removing  snags,  logs,  wrecks,  leaning  timber,  etc. ,  to  aflford 
reasonably  safe  navigation  at  medium  and  high  stages.  Drift,  caving 
and  sliding  })anks,  and  the  rapid  growth  of  vegetation  constantly  add 
obstructions,  which  accumulate  rapidly  and  become  more  difficult  to 
remove  each  year  they  are  pei*mitted  to  remain. 

The  localities  for  which  estimates  have  been  made  are  as  follows: 

(a)  Bayou  Bartholomew  from  mouth  to  McComb  Landing,  Ark., 
141  miles;  estimated  annual  cost  of  maintenance,  $2,500. 

(I)  Boeuf  River  from  mouth  to  Wallace  Landing,  La.,  about  170 
miles;  estimated  annual  cost  of  maintenance.  $2,500. 

(c)  Tensas  River  from  mouth- to  Westwooa  Place,  La.,  81  miles,  and 
Bayou  Ma^on,  a  tributarv  of  Tensas  River,  from  its  mouth  to  Floyd, 
La.,  112  miles;  estimated  annual  cost  of  maintenance,  $2,500. 

(a)  Bayou  D'Arbonne  from  mouth  to  Bayou  Comey  and  up  that 
stream  to  Cobb  Landing,  La.,  57  miles.  About  $1,000  per  annum  will 
be  required  for  maintenance,  but  no  estimate  for  the  purpose  has  been 
previously  submitted. 

Operations  during  the  fiscal  year  ending  June  30,  1903,  were  as 
follows: 
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(a)   BAYOU   BARTHOLOMEW. 

The  party  which  had  been  employed  in  upper  Ouachita  River, 
under  Overseer  J.  R.  Vaughan,  was  transferred  to  Bayou  Bartholo- 
mew September  25,  and  September  25  to  December  12,  1902,  opera- 
tions were  carried  upstream  to  McComb  Landing,  Ark.,  and  back  to 
the  mouth. 

The  following  is  a  summary  of  the  work  performed: 

Channel  snags  cut  and  destroyed 1,  751 

Logs  removed  from  channel 199 

Trees  removed  from  channel 45 

Jams  broken  up  and  destroyed 3 

Side  jams  broken  up  and  destroyed 5 

Shore  snags  cut  and  destroyed ^ 366 

Stumps  cut  and  destroyed 440 

Logs  cut  and  destroyed 1, 405 

Leaning  trees  felled  and  destroyed 829 

Square  yards  of  willows  and  brush  cut 19, 480 

(5)  BAYOUS  d'aRBONNE   AND  COBNEY. 

December  13  to  17  the  quarter  boat  was  towed  up  bayous  D'Arbonne 
and  Corney  to  Cobb  Landing,  La.,  where  work  for  the  removal  of 
obstructions  to  navigation  commenced.  December  18,  1902,  to  Feb- 
ruary 14,  1903,  operations  were  carried  downstream  to  Ouachita 
River,  and  the  following  is  a  summary  of  the  work  performed: 

Channel  snags  cut  and  destroyed 161 

Logs  removed  from  channel 471 

Trees  removed  from  channel 74 

Jam  broken  up  and  destrovecl 1 

Side  jams  broken  up  and  destroyed 6 

Shore  snags  cut  and  destroyed 78 

Stumps  cut  and  destroyed 74 

Lc^  cut  and  destroyed 958 

Leaning  trees  felled  and  destroyed 451 

Square  yards  of  willows  and  brush  cut. . .'. 4, 889 

To  save  the  cost  of  building  quarter  boats  and  equipping  separate 
organizations  for  each  of  the  four  works  of  maintenance,  it  was  pro- 
posed to  employ  but  one  party,  moving  from  one  stream  to  another  as 
work  was  completed,  or  as  the  stages  of  water  or  condition  of  funds 
might  render  necessary.  This  party  was  detained  in  upper  Ouachita 
River  longer  than  was  anticipated,  and,  in  consequence,  no  work  could 
be  done  in  Boeuf  River  and  in  Tensas  River  and  Bayou  Mavon  before 
the  protracted  period  of  high  water  set  in.  During  the  high-water 
season  the  plant  was  laid  up  at  Monroe,  La.,  where  the  hull  of  the 
quarter  boat  was  rebuilt  and  other  repairs  made,  in  readiness  to  begin 
work  in  Boeuf  River  as  soon  as  the  water  recedes  to  a  favorable  stage. 

The  latter  part  of  June,  1903,  the  boat  was  towed  and  cordelled  from 
Monroe  up  'Boeuf  River  to  the  Vicksburg,  Shi'eveport  and  Pacific 
Railway  Bridge  near  Girard,  La.,  for  the  purpose  of  resuming  work 
early  in  July.  The  following  obstructions  to  navigation  were  removed 
on  the  way  up  the  river,  viz: 

Ix)g8  removed  from  (channel  and  destroyed 26 

Stumps  destroyeil 10 

Work  wan  carried  on  under  the  local  direction  of  Mr.  H.  M.  Mar- 
shall, assistant  engineer,  whose  report  is  appended  hereto. 
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Money  statement. 


July  1,  1903,  balan(«  avftilflble 16,176.77 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  fur  maintCDance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1903 o8, 500.00 

Subniitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.    4,  ]897,  and  of  section  7  of  the  river  and  harbor  act  of  1896. 

The  appropriationa  for  the  improvement  of  these  streams  have  been 
as  follows: 
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Summary  of  commtrce  reported  for  Tenttu  River  and  Bayou  Majon. 


Aitlelflt 

1902-3. 

Tbni. 

— ioOT 

&tl      led      1 

— ^= 

' 

:e  reported  navigable 
Lift  oj  boali  engaged  m  the  trade  during  the  fiscal  year. 


Name. 

1 

1 

1 

j 

D«ll. 

Belween- 

1 
1 
s 

, 

3 

1 

1 

B.RablDscm.. 

etern- 
wbetl. 

line. 

41 

'-g. 

^i- 

Ts 

I.S 

r 

ID 

Monr«jBnflWhlt«.k.... 

' 

"  with  twige. 
reported /or  bayout  jyArbotuie  and  Oomey. 


Artic1«& 

.«* 

7bn<. 

Towl 

itt 

«.» 

EEPOST    or    MB.    B.  U.  MABtlKALL,  ABHISTAHT 

Unttwi  Statks  Engikbkr  Office, 

Vvithurg,  Miu.,  June  SO,  190S. 
Captain:  I  have  the  honor  to  report  on  improvement  of  Bayou  Bartholomew, 
Booiif  Kiver,  Tensas  Biver  and  Bayou  Ma^D,  aod  Bayous  D'Arhonae  and  Uomey, 
Louieiana  and  Arkaneae,  for  the  fiscal  year  ending  June  30,  1903. 

BAYOn   BABTHOLOMBW. 

Work  tor  the  maintenance  of  navigation  in  Bayon  Bartholomew  beRfln  nt  thp 
mouth  fk-ptcmber  25,  and  was  carried  npntream  140.9  miles  to  Mc'Comb  landing,  the 
head  of  navigation,  and  back  again  by  December  12,  1902.  Mr.  J.  R.  Vanghan, 
overseer,  dirMted  the  work,  which  waa  carried  on  by  meana  of  paws,  axen,  tackle, 
and  exploHives.  The  party  lived  and  moved  on  quarter  boat  No.  3,  which  was  built 
«t  Camden,  Ark.,  in  tbe  spring  of  1S97. 
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The  following  olwtnictions  were  removed  from  the  channel  and  banks: 

Channel  snags  cut  and  destroyed 1, 751 

Logs  removtSi  from  channel 199 

Trees  removed  from  channel 45 

Jams  broken  up  and  destroyed 3 

Side  jams  broken  up  and  destroyed 5 

Shore  snags  cut  and  destroyed 366 

Stumps  cut  and  destroyed 440 

Logs  cut  and  destroyed 1, 405 

Leaning  trees  felled  and  destroyed 829 

Square  yards  of  willows  and  brush  cut 19, 480 

BAYOUS  d'aRBONNE  AND  CORNEY. 

After  work  in  Bayou  Bartholomew  was  finished  the  party  was  transfered  to  Bayous 
D*  Arbonne  and  CJomey.  Work  began  at  Cobb  Landing,  which  is  57  miles  above  the 
the  mouth  of  D*Arbonne  and  is  the  head  of  navigation  on  Comey.  The  water  was 
too  high  for  removing  snags  from  the  channel  of  Bayou  D*Arlx>nne  near  the  lower 
end,  but  it  is  only  at  high  stages  that  a  part^  quartered  on  a  boat  can  get  into  Comey 
and  the  upper  part  of  D*Arbonne.  To  begin  at  the  upper  end  on  a  high  stage  an^ 
work  down  as  the  water  falls  is  the  proper  method  of  carrying  on  the  work.  Of 
course  it  sometimes  happens  the  water  does  not  fall  after  work  nas  commenced,  as 
was  the  case  this  season.  However,  the  upper  bayous  were  well  cleaned  and  the 
points  in  the  lower  portions  were  cleared  of  brush  at  the  cut-offs,  thereby  remov- 
ing the  worst  obstructions  and  giving  the  most  benefit  to  navigation.  The  following 
work  was  done: 

Channel  snags  cut  and  destroyed 161 

Logs  remov^  from  channel 471 

Trees  removed  from  channel 74 

Jam  broken  up  and  destroyed 1 

Side  jams  broken  up  and  destroyed 6 

Shore  snags  cut  and  destroyed  /. 78 

Stumps  cut  and  destroyed 74 

Logs  cut  and  destroyed 958 

Leaning  trees  felled  and  destroyed 451 

Square  yards  of  willows  and  brush  cut 4, 889 

BOEUF  RIVER. 

After  the  boat  was  laid  up  with  the  plant  at  Monroe  the  hull  leaked  so  much  and 
it  was  found  to  be  rotted  so  badly,  a  new  hull  was  built  and  the  cabin  transferred  to 
it.  The  material  for  the  new  hull,  covering  the  roof,  and  painting  the  cabin  cost 
about  |»235.  The  work  was  done  by  the  usual  force  employed  caring  for  the  boats 
while  laid  up,  except  two  calkers  a  few  days  and  some  unskilled  labor.  On  the  11th 
of  June  the  dispatcn  boat  left  Monroe  with  the  quarter  boat  in  tow  and  on  the  14th 
arrived  at  Charlieville,  92.9  miles  above  the  mouth  of  Boeuf  River.  The  dispatch 
boat  had  to  turn  back,  as  the  water  was  too  low  for  her,  and  the  quarter  boat  was 
cordeled  to  the  Vicksburg,  Shreveport  and  Pacific  Railway  bridge  near  Girard,  121.7 
miles  above  the  mouth.  On  the  way  up  the  river  26  logs  and  10  stumps  were 
removed  from  the  channel  and  destroyed. 

Point  Jefferson,  29.1  miles  above,  has  been  considered  the  head  of  navigation,  but 
no  boat  has  been  higher  than  Girard  since  that  part  of  the  stream  was  worked  over 
in  May  and  June,  1901. 

No  work  was  done  during  the  last  fiscal  year  on  Tensas  and  Ma^on,  and  the  chop- 
ping party  will  be  transferred  to  them  after  Boeuf  River  is  worked  over. 

Tne  following  table  gives  the  upper  limit  of  survey,  distances  above  the  mouth  of 
the  stream,  and  the  oscillation  thereat: 


stream. 


Bayou  Bartholomew 

Bayoufl  D' Arbonne  and  Conioy 

Boeuf  River 

Bayou  Magon ■  Floyd,  I^ 

Tensas  River i  Dallas,  La 


End  of  survey. 


Baxter.  Ark , 

Cobb  Landing,  La. 
l*oint  JefTeroon,  La 


Distance. 


MUet. 
18L9 
67 

160.8 
111.6 
137.8 


Oscilla- 
tion. 


19.7 
31.2 
26.6 
28.2 
2a.9 
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The  oscillation  at  the  mouths  is  governed  by  Ouachita  River,  and  is  about  48  to  55 
feet. 

The  work  on  these  streams  is  directed  toward  increased  safety  to  navigation,  since 
thev  are  navigable  only  during  high  stages  from  late  autumn  to  early  Huiiimcr  time, 
and  then  the  depth  is  ample  for  boats  of  any  draft.  During  low  water  they  go 
almost  dry  in  places. 

If  the  maintenance  of  the  598  miles  of  navigable  waters  which  constitute  these 
rivers  shall  be  by  biennial  appropriation,  then  $20,000  should  be  provided. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Mabshall,  Assistant  Engineer, 
Capt.  Chas.  S.  Bromwell, 

Corps  of  Engineers, 


X5. 

IIVIPROVEMENT  OF  MOUTH  OF  YAZOO  RIVER  AND  HARBOR  AT 

VICKSBURG,  MISSISSIPPI. 

The  Atlantic,  Gulf  and  Pacific  Company,  contractors  for  the  work 
of  excavation  along  the  diversion  route  from  Old  River  to  Kleinston 
Landing,  con tinuea  operations  during  the  year  with  the  plant  described 
in  the  report  of  1901.  (See  Report  Chief  of  Engmeers,  1901,  p.  2063.) 
Hydraulic  dredge  No.  5  was  withdrawn  from  active  service  July  3, 
1902,  and  hydraulic  dredge  No.  4  ceased  work  November  26,  1902,  at 
which  time  all  material  that  could  be  removed  by  the  hydraulic  method 
was  completed.  The  clam-shell  dredge  continued  work  the  entire 
year. 

The  condition  of  the  work  imder  this  contract  at  the  close  of  the 
fiscal  year  ending  June  30,  1903,  was  as  follows: 

The  quantities  of  excavation  since  operations  commenced,  as  meas- 
ured for  monthly  pajrments  to  the  contractors,  have  been  as  follows: 

Cubic  yards. 

November  19,  1900,  to  June  30,  1902 4,694,779 

July  1,  1902,  to  June  30,  1903 1,055,977 

Total  work  for  which  payments  have  been  made 5, 750, 756 

Excavation  in  August,  1901,  on  which  payment  is  withheld  until  comple- 
tion of  contract — 11,341 

Total  work  performed  to  June  30,  1903 5,762,097 

Approximate  quantity  required  to  complete  contract 55,  (M)0 

Total 5.817,097 

Work  under  this  contract  was  to  have  been  completed  between  jVIay 
19  and  Jmie  17,  1903,  but  as  the  contractors  were  unavoidably  delayed 
by  the  long-continued  floods  of  the  Mississippi  River  during  the  spring 
and  summer  of  1903,  the  time  limit  has  been  waived  for  a  reasonable 
period  under  authority  of  the  Chief  of  Engineers. 

The  work  has  been  carried  on  under  the  local  supervision  of  Mr.  T.  C. 
Thomas,  assistant  engineer,  whose  report  is  appended  hereto,  and  to 
which  reference  is  invited  for  full  details  and  general  information. 

In  a  special  report,  dated  June  28,  1902,  Captain  Potter  discussed 
a  plan  for  preventing  the  circulation  of  eddy  currents  and  consenuent 
deposits  m  Vicksburg  Harbor  and  proposed  the  construction  of  a  levee 
from  a  point  near  Kleinston  Landing,  on  the  accretion  below  the  foot 
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of  De  Soto  Island,  westward  up  the  bank  of  the  Mississippi  River,  and 
across  the  West  Pass  of  Lake  Centennial  to  high  ground  at  or  near 
King  Point.  In  accordance  with  a  suggestion  of  Captain  Potter  this 
plan  was  considered  bv  a  Board  of  Engineers  July  25,  1902.  The 
report  of  the  Board  and  the  action  taken  thereon  are  quoted  below: 

United  States  Engineer  Office, 

llcksburg.  Miss.,  July  £5,  1902. 

General:  The  Board  of  oflScera  of  the  Corps  of  Engineers,  constituted  by  Special 
Orders,  No.  21,  Headquarters  Corps  of  Engineers,  Washington,  July  11,  1902,  has 
the  honor  to  submit  the  following  report: 

The  Board  met  on  the  call  of  the  senior  member  at  Vicksburg,  Miss.,  July  25,  and 
ciirefully  considered  the  papers  8ubmitte<l  to  it.  The  Board  proceeded  tmon  a  tug 
to  the  location  of  the  proposed  levee  on  the  left  bank  of  the  Mississippi  River,  and 
up  the  canal  to  its  head  at  Old  River. 

The  Board  met  again  at  the  U.  8.  Engineer  oflBce  at  Vicksbui^  to  formulate  its 
report. 

After  mature  consideration  of  the  matter  the  Board  decided  to  recommend  the 
approval  of  the  project  submitted  bv  Capt.  Chas.  L.  Potter,  Corps  of  Engineers,  for 
a  levee  along  the  left  bank  of  the  Mississippi  River,  the  canal  end  of  the  levee  to  be 
turned  toward  De  Soto  Island  for  a  distance  of  about  500  feet;  the  ground  along  the 
canal  side  of  this  spur,  around  its  upper  end,  and  100  feet  down  the  back  side  to  be 
protected  by  a  mat  80  feet  wnde,  and  the  slope  of  the  levee  to  be  paved  with  stone 
throughout  the  same  distance.  This  levee  to  be  built  to  4  feet  above  the  highest 
recorded  water,  with  an  8-foot  crown  and  3  to  1  slopes,  and  to  be  at  first  built  to  a 
point  A  on  the  extrA  blueprint  submitted  herewith,  marked  Plate  lA,  and  then,  if 
the  circulating  current  be  found  to  still  exist,  the  levee  to  be  built  on  up  toward 
Kings  Point  as  far  as  ma^  be  necessary. 

The  Board  considers  it  absolutely  necessary  that  some  means  be  undertaken  to 
prevent  the  circulating  eddy  current  which  has  existed  in  this  harbor  since  the  cut- 
off in  1876,  and  which,  if  allowed  to  continue,  will  result  in  heavy  annual  expense 
for  dredging  the  material  deposited  thereby. 

There  are  some  features  which  the  Board  believes  may  be  objectionable  in  this 
plan,  but  it  considers  it  the  most  feasible  means  of  preventing  this  flow.  These 
features  are  as  follows: 

(a)  This  levee  is  on  a  concave  bank  of  the  Mississippi  River,  which  generally 
means  a  caving  bank,  but  in  this  case  a  narrow  bar  exists  along  this  bank  and  it  is 
not  thought  that  ca\ing  will  begin  unless  some  decided  change  takes  place  above 
Delta  Point,  and  in  such  an  event  some  measures  may  have  to  1^  undertaken  to  pro- 
tect this  levee  or  throw  it  back  to  some  other  line. 

{b)  This  levee  being  almost  entirely  built  on  deposit  made  in  the  old  arms  of  the 
river,  it  is  thought  probable  that  it  will  settle  considerably,  but  as  there  will  be  but 
little  difference  in  water  level  on  the  two  sides  no  serious  result  would  follow  if  it 
should  settle  so  as  to  be  overtopi)ed. 

(c)  It  is  possible  that  the  Yazoo  River  when  brought  through  by  this  canal  may, 
in  high  water,  take  the  western  ann  of  the  lake  and  discharge  principally  across  the 
willow  flat  between  the  lower  end  of  De  Soto  Island  and  this  levee  and  cut  a  channel 
through  that  way,  but  the  Board  has  decided  to  leave  this  matter  for  an  after  con- 
sideration and  if  found  necessary  the  spur  provided  for  at  the  canal  end  of  the  levee 
may  be  extended  up  to  the  lower  end  of  De  Soto  Island. 

The  Board's  estimate  for  the  levee  it  recommends  from  the  canal  to  the  point  A, 
including  spur  and  protection  is  as  follows: 

444,665  cubic  yards  of  earthwork,  at  22}  cents 1100,050 

Protection  of  spur  at  canal  end — 

686  squares  of  mat^  at|5 3,430 

993  squares  of  paving,  at  $9.75 9, 682 

Engineering  and  office,  about  10  per  cent 11,838 

Total 125,000 

The  Board  places  this  higher  price  for  earthwork  on  account  of  the  fact  that  this 
is  the  highest  portion  of  the  levee  proposed  by  Captain  Potter  and  the  most  difficult 
to  construct. 

The  Board  then  considered  the  project  submitted  by  Capt.  Charles  L.  Potter, 
Corps  of  Engineers,  for  the  construction  of  a  levee  on  the  soutSi  side  of  the  main  cut, 
between  Old  River  and  Lake  CentenniaL 
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The  Board  recommendfi  that  this  project  be  approved  as  outlined  by  Captain 
Potter,  the  levee  to  l)e  built  1  foot  above  the  highest  recorded  water,  with  an  8-foot 
crown  and  8  to  1  ^^lopefi. 
There  being  no  further  business  before  it  the  Board  adjourned  sine  die. 
Respectfully  submitted. 

Amos  Stickney, 
Colonelf  Corj)8  of  Engineers, 

J.  H.    VVILLARD, 

Major ^  Corps  of  Engineers. 
Chas.  L.  Potter, 
Captaiiif  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  Army, 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingUm^  August  £,  190^, 

Captain:  Referring  to  your  letter  of  Juno  28, 1902,  relative  to  project  for  improving 
mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  there  is  inclosed  for  your 
information  a  copy  of  report  on  the  subject  dated  July  25,  1902,  bv  Boanl  of  Engi- 
neers, constituted  by  Special  Order,  No.  21,  Headquarters  Corps  of  Engineers,  cur- 
rent series. 
The  views  and  recommendations  of  the  Board  are  approved. 
Please  return  the  blueprint  to  this  office  when  such  record  as  may  be  necessary 
shall  have  been  made. 
By  command  of  Brigadier-General  Gillespie: 

Very  respectfully,  your  obedient  servant,  A.  Mackenzie, 

Colonel,  Corps  of  Engineers. 
Capt.  Chas.  L.  Potter, 

Corps  of  Engineers. 

(Through  Col.  Amos  Stickney,  Corps  of  Engineers,  senior  member  of  Board  of 
Engineers,  and  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers,  Division  Engineer, 
Gulf  Divihiion. ) 

Construction  of  the  levee  has  been  delayed  by  several  causes.  The 
question  of  limits  of  ownership  of  the  lands  required  for  the  right  of 
way  was  very  complicated,  ana  it  was  uncertain  whether  certain  lands 
were  situated  in  Mississippi  or  Louisiana.  The  reputed  owners  were 
willing  to  grant  the  right  of  way  for  a  reasonable  compensation,  but, 
as  there  appeared  to  be  no  other  way  to  adjust  the  complications,  the 
Secretary  of  War,  under  date  of  November  11,  1902,  authorized  the 
acquisition  of  the  lands  needed  by  condemnation,  and  requested  the 
Attorney -General  to  instruct  the  proper  United  States  district  attor- 
nc^'s  to  take  the  necessary  action  in  the  matter.  In  accordance  with 
this  request,  two  judgments  were  taken  January  12,  1903,  in  the  cir- 
cuit court  of  the  United  States  for  the  southern  district  of  Mississippi, 
awarding  compensation  for  the  lands  within  the  boundary  of  Missis- 
sippi, but,  so  far  as  this  oflSce  has  information,  no  action  has  been 
taken  for  condemnation  of  the  part  situated  in  Louisiana. 

Licenses  w^erc  riven  by  the  owners  of  the  lands  consenting  to  the 
construction  of  the  levee,  pending  the  proceedings  for  expropriation, 
which  were  submitted  to  the  Judge- Advocate-General,  who  gave  an 
opinion  November  25,  1902,  that  there  was  no  legal  objection  to  such 
construction  before  title  was  acquired.  By  that  time,  however,  the 
season  was  too  far  advanced  to  attempt  construction  before  high  water, 
and  the  repeated  and  long-continued  floods  of  the  Mississippi  have 
prevented  its  commencement.  Specifications  have  been  approved  and 
proposals  were  invited  by  advertisement  June  29, 1903,  with  the  expec- 
tation of  letting  the  work  by  contract  and  completing  it  by  or  before 
December  1,  1903. 
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Money  statement. 

July  1 ,  1902,  balance  unexpended $401, 507. 28 

June  30,  1903,  amount  expended  during  fiscal  year 159, 958. 99 

July  1 ,  1903,  balance  unexpended 241, 548. 29 

July  1,  1903,  outetanding  liabilities 5,245.28 

July  1,  1903,  balance  available 236,303.01 

July  1,  1903,  amount  covered  by  uncompleted  contracts 6, 820. 00 


LIST  OF   APPROPRIATIONS   MADE. 

July  13,  1892 175,000 

August  18,  1894 225,000 

AugustlS,  1894 40,000 

June  4,  1897 350,000 

March  3, 1901 510,000 

Total 1,200,000 


ABSTRACT  OP   CONTRACT   IN    FORCE, 


Name  of  contractor:  Atlantic,  Gulf  and  Pacific  Company. 

Rate  per  cubic  yard:  12.4  cent«. 

Date  of  approval:  August  10,  1900. 

Date  of  beginning  work:  November  19,  1900. 

Date  of  expiration:  Probably  not  later  than  August  1,  1903. 


COMMERCIAL  STATISTICS. 

For  commercial  statistics  see  Yazoo  River  and  its  tributaries 


report  of  mr.  t.  c.  thomas,  assistant  engineer. 

United  States  Engineer  Office, 

VicHhurg^  Mm.,  June  SO,  1903. 

Captain:  I  have  the  honor  to  submit  report  on  survey  and  dredging  operations  in 
the  Yazoo  River  diversion  canal  during  the  fiscal  year  ending  June  30,  1903. 

SURVEY. 

In  addition  to  the  routine  work  of  staking  out  excavation  for  the  dredges,  and 
sounding  for  the  monthly  estimates,  the  survey  party  located  and  cross-sectioned  a 
proposed  levee  from  the  mouth  of  the  canal  up  the  left  bank  of  the  Mississippi 
River  to  the  vicinity  of  King  Point.  A  second  levee  waa  located — and  cross*- 
sectioned — along  the  training  dike  on  the  south  side  of  the  main  cut  of  canal  from 
Old  River  to  the  main  west  Imnk  of  I^ake  Centennial.  The  object  of  the  first  levee 
is  to  prevent  the  Yazoo,  after  deflection  through  the  main  cut,  from  flowing  down 
the  west  branch  of  I^ake  Centennial  and  into  the  Mississippi  River  across  the  low 
neck  of  land  at  the  south  end  of  the  west  branch  of  the  lake,  as  it  now  does  at  stages 
from  medium  to  high.  The  second  levee  is  designed  to  prevent  a  crossflow  in  the 
main  cut  from  north  to  south,  in  case  of  general  overflow  of  the  adjacent  country. 
A  low-water  survey  was  made  (November)  at  the  present  mouth  of  the  Yazoo  froiu 
deep  water  in  the  Mississippi  across  the  shoals  at  the  mouth  of  the  Yazoo,  and  well 
up  into  the  latter  stream.  Shore  lines  were  located,  cross  sections  taken  at  short 
ntervals,  and  slope  levels  run.  A  similar  survev  was  made  (December)  at  the  jumv 
tion  of  the  Yazoo  with  Old  River,  the  survey  being  extende<i  1  mile  down  the  **Hve 
end"  of  Old  River  and  one-half  mile  down  the  Wrong  End.     A  survey  was  made 
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(Novemlxjr)  along  the  left  bank  of  the  Misfiissippi  from  King  Point  to  the  mouth  of 
the  canal,  tlie  flat  bar  in  front  of  the  main  bank  being  cross-sectioned  by  transit 
levelrt  out  to  water*H  e<lgo,  and  the  cross  sections  extended  out  to  the  channel  line 
by  soundings.  This  is  the  first  of  a  series  of  comparative  surveys  designed  to  show 
the  progressive  changes  that  may  occur  here.  A  check  line  of  precise  levels  was  run 
(December)  over  the  alwve  stretch,  and  a  series  of  13  hi^h-water  gauges  set,  to 
determine  the  limits  of  the  negative  slope  due  to  the  eddy  in  the  Mississippi  at  the 
mouth  of  the  canal. 

Surveys  to  determine  omissions  in  dredging  and  changes  in  the  excavated  channel 
of  canal  were  made  as  follows: 

July:  Soundings  taken  in  the  stretches  of  canal  lying  in  Bamett  Lake  and  in  Old 
River  and  the  harbor  division  sounded  loh^tudinally,  from  a  barge  carried  broad- 
side up  and  down  the  canal  several  times,  in  a  search  for  mud  lumps.  September: 
Sounded  the  portion  of  the  main  cut  between  Lake  Centennial  and  Barnett  Lake 
from  skiffs  placed  so  as  to  clear  oars,  and  pulled  abreast  over  the  canal  several  times; 
later  the  harbor  division  was  resounded  to  determine  fill.  November:  Took  longi- 
tudinal soundings  in  the  main  cut  from  Bamett  Lake  to  Old  River^  testing  the  chan- 
nel for  mud  lumps  and  fill.  December:  Cross-sectioned  harbor  division  before  and 
after  cutting  the  Jackson  Street  dike  to  determine  changes  due  to  draining  the  Lake 
Centennial  pool  through  this  stretch  of  canal.  February:  Cross-sectioned  canal  from 
the  mouth  through  the  harbor  division  and  east  branch  of  Lake  Centennial  to  deep 
water  in  the  lake,  and  from  the  west  end  of  Barnett  Lake  to  deep  water  in  Old  River; 
longitudinal  soundings  were  taken  through  the  main  cut  out  from  Old  River  to  deep 
water  in  Lake  Centennial.  May:  Cro88-8ectione<l  tlie  main  cut  out  from  main  bank 
of  Lake  Centennial  to  Old  River,  and  the  Old  River  division  of  canal  from  head  of 
main  cut  northward  to  deep  water;  also  sounded,  longitudinally,  the  portion  of  the 
main  cut  lying  east  of  the  main  bank  of  Lake  Centennial. 

The  slope  gauges  along  the  Mississippi  were  read  daily  during  the  high-water 
period,  and  a  series  of  gauges  along  the  canal,  from  its  mouth  to  Old  River,  were 
read  about  twice  a  week  during  the  same  time.  Daily  readings  have  been  taken  on 
gauges  at  mouth  of  canal  in  Ijake  Centennial  near  head  of  De  Soto  Island,  and  in  Old 
Kiver  near  head  of  main  cut  since  the  opening  of  the  canal  in  December. 

DREDGING. 

Hydraulic  dredge  No.  5  (Atlantic,  Gulf  and  Pacific  Company)  worked  in  harbor 
division  of  canal  July  1  to  3,  1902.  This  dredge  was  then  laid  up  for  repairs,  and 
left  for  Savannah,  Ga.,  November  5,  1902.  Hydraulic  dredge  No.  4  worked  in  the 
harbor  division  of  canal  July  1  to  5.  July  8  this  dredge  was  taken  to  the  Wrong 
End  of  Old  River  via  Yazoo  Kiver,  and  began  excavating  a  temporary  lock  chamber 
in  the  neck  of  land  left  at  the  heaa  of  the  main  cut  of  canal.  This  lock  was  designed 
to  transfer  the  dredge,  quarter  boat,  and  pontoons  to  the  Lake  Centennial  pool.  The 
chamber  was  practically  completed  on  July  18,  when  this  dredge  wa.s  laid  up  by  order 
of  the  president  of  the  contracting  company.  Work  was  resumed  on  the  25th,  and 
the  quarter  boat,  ete.,  brought  into  the  lock  chamber  on  the  29th,  when  a  back  fill 
was  begun  with  the  dredge  to  dam  the  opening  from  the  chamber  into  Old  River. 
The  dam  w^as  brought  above  water  surface  the  following  day  by  a  barrow  fill,  and  on 
July  31  the  dredge  dug  from  the  chamber  out  into  the  main  cut  of  canal  an  arm  of 
the  Lake  Centennial  pool.  The  water  surface  in  Old  River  fluctuated  slightly  below 
and  above  the  pool  level  during  the  time  of  locking  through.  During  early  part  of 
August  No.  4  dug  in  the  east  branch  of  Lake  Centennial  from  deep  water  to  the 
mouth  of  Glass  Bayou;  later  in  the  main  cut  between  Bamett  Lake  and  Old  River, 
taking  the  wide  superficial  cut  of  former  months  down  to  grade.  On  completing 
this  work  (September  13)  No.  4  dug  in  the  batture  east  of  me  main  west  bank  of 
I^ke  Centennial,  finishing  up  a  short  stretch  left  uncompleted  by  the  clam-shell 
dredge  on  account  of  the  large  amount  of  quicksand  encountered.  From  the  early 
part  of  October  to  the  latter  part  of  November  the  dre<lge  worked  over  the  whole 
main  cut  with  the  exception  of  a  short  stretch  (stations  128}  to  133  worked  over  in 
Septeml)er),  removing  fill  and  mud  lumps,  and  trimming  channel  out  to  full  width. 
This  dreilge  was  laid  up  November  26  for  general  repairs,  and  left  for  MoV>ile,  Ala., 
January  5,  1903. 

The  clam-shell  dredge  California  worked  in  the  main  cut  east  of  Bamett  I^ke, 
July  1  to  August  9,  deepening  and  widening  the  channel  excavated  by  the  hvdniulic 
dredges  during  the  previous  fiscal  year.  This  dredge  was  then  transferred  to  tlu^ 
east  branch  of  Lake  Centennial,  and  carried  the  cut  begun  by  dtiMlge  No.  4  south- 
ward from  Glass  Bayou  to  the  impounding  dike  at  Jattkson  strict,  reaching  latter 
point  in  the  early  part  of  December.  The  dike  was  cut  Der'eml)er  U),  when  the 
Lake  Centennial  pool  stood  3.6  feet  above  the  water  in  the  harbor  division,  as  backed 
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up  the  canal  from  the  Mississippi  River.  The  lake  fell  1.4  feet,  when  the  declining: 
pool  and  riwing  river  came  to  a  common  level  (I)eceml)er  13),  and  a  back  flow  l)e^n. 
The  openinj^  in  the  dike  scoured  very  little,  on  account  of  tlie  blue  clay  or  buckshot 
of  which  it  was  composed;  and  the  clam  shell  remained!  there  until  Dei^mber  21, 
widening  and  deepening  the  breach.  The  Vnhfomia  was  then  taken  to  the  head  of 
the  main  cut,  and  began  taking  out  the  dam  left  at  that  point  iKJtween  the  pool  and 
Old  River,  it  l)eing  deemed  a<ivi8able  to  turn  the  Yazoo  water  down  the  main  cut 
into  Lake  Centennial  and  thus  check  the  flow  flow  from  the  Mississippi  River — and 
the  attendant  sedimentation — in  the  harljor  division  of  the  canal.  The  dredge  con- 
tinued at  the  head  of  main  cut  until  February  16.  In  the  meantime  the  Missis- 
sippi had  risen  to  a  stage  considerably  higher  than  the  neck  of  land  at  West  Pass, 
and  a  strong  current  fram  lake  to  river  developed  there.  This  current  l)ecame 
stronger  after  the  river  began  to  decline  (January  7),  and,  concentrating  across  the 
lower  part  of  the  neck  as  the  river  fell,  made  it  probable  that  a  breacn  would  be 
formed.  The  dredge  was  therefore  brought  back  to  Jackson  street  and  began  enlai^- 
ing  the  opening  in  the  dike  at  that  place,  to  afford  a  more  ample  section  of  dis- 
charge from  the  lake  to  the  river,  and  thus  relieve  West  Pass.  Tne  West  Pass  neck 
came  out  January  25,  and  the  stage  in  Old  River  dropped  until  navigation  through 
the  main  cut  was  suspended  on  account  of  the  inadequate  cross  section  of  ingress  at 
its  head.  Work  was  therefore  resumed  at  this  point  January  27,  and  continued  to 
March  8,  when  the  cross  section  at  the  head  of  the  main  cut  was  completed  to  full 
width  and  grade.  The  dredge  then  completeil  the  excavation  at  Jackson  Street  dike, 
and  removSi  a  ridge  crossing  the  bottom  cut  of  canal  at  foot  of  Clay  street,  left  by 
the  hvdraulic  dredges  on  account  of  a  sunken  barge  of  stone  encountered  there. 
The  dredge  then  removed  l^at^k  fill  from  the  harbor  division  of  canal  March  29  to 
June  10  and  from  the  stretch  of  canal  in  east  branch  of  I^ke  Centennial  June  10  to 
30,  1903. 

The  only  important  single  stop  for  dredge  No.  4  prior  to  her  permanent  withdrawal 
from  this  work  was  from  July  18  to  25,  as  already  n»ferred  to,  but  during  the  latter 
part  of  November  the  engine  hours  were  cut  down  considerably  on  account  of  S(*arcity 
of  fuel.  The  clam  shell  was  laid  up  from  August  22  to  25  replacing  the  casing  to  a 
spud  well,  and  from  September  7  to  12,  excepting  fifteen  engme  hours  on  the  10th, 
repairing  boom  and  dipper.  November  22  to  26  the  dreiij^e  laid  at  the  contractors' 
siaetrack,  near  the  National  Cemetery,  loading  heavy  machinery  for  shipment.  The 
dredge  shut  down  again  from  January  1  to  8,  except  six  and  one-half  nours  on  the 
5th,  on  account  of  damaged  friction  drum  and  broken  croashead  on  spud  engine, 
and  from  March  7  to  11  repairing  hoisting  gins.  Novemlx^r  17  to  21  this  dredge 
worked  during  the  day  watch  only,  on  account  of  fuel  scarcity,  and  during  January, 
February,  and  the  greater  part  of  March  the  diggmg  was  in  strong  curn'iits,  and  the 
difficulty  in  maneuvering  dredge  and  mud  scows  under  tht*se  circumstances  caused  a 
heavy  loss  of  time.  Spuds  were  broken  faster  than  they  could  be  replaced,  and 
from  Febniary  28  to  Miirch  2  the  dredge  was  held  in  position  and  maneuvered  by 
anchors  and  lines  alone,  every  spud  being  broken.  The  stern  spud  was  then 
replaced,  but  during  the  remainder  of  the  fiscal  vear  the  dredge  has  been  maneuvered 
by  cables  running  to  an(;horages  planted  on  either  side,  swinging  the  dredge  on  the 
stem  spud,  the  operators  preferring  this  method  to  that  of  handling  wnth  port  and 
starboard  spuds.  The  January  and  February  outputs  are  the  lowest  in  the  record 
of  the  dredge. 

The  dredge  worked  with  the  little  dipper  (2J  yards)  from  September  28  to  Novem- 
ber 2  and  from  February  18  to  23,  pending  repairs  to  the  5i-yard  dipper.  The 
7-yard  dipper  was  not  used. 

Table  I. — Stalejnent  of  excavation  by  localities. 


Limiting  localities. 


Excavation  during  fiscal  year— 


1901. 


1902. 


Missisflippi  River  to  Jackson  street  dike 

Jackson  streot  dike  to  deep  water  in  I^ike  Centen- 
nial 


Cubic  y(Ui. 
1,026,743 


Deep  water  in  Lake  Centennial  to  east  end  of  Bamett 

Lake 

Bamett  Lake  east  to  west  end 

West  end  Bamett  Lake  to  bank  of  Old  River 

Bunk  of  Old  River  to  deep  water  in  Old  River 


846,021 


Cubic  y(U. 
470,881 


802.532 
713,927 
744,717 
102.299 


Total 1,871,764      2,834,366 


1903. 


Cubic  yds. 
251, 2?2 

332,696 

208,393 

17,507 

246,110 


1,056,977 


Total. 


Cubic  yd»^ 
1,748,896 

332,695 

1,856,946 
731,434 
990,827 
102,299 


6,762.097 
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In  the  above  table  the  first  stretch  constitutes  the  harbor  division  of  canal;  the 
second  lies  in  the  east  branch  of  Lake  Centennial;  the  third,  fourth,  and  fifth  make 
up  the  main  cut,  and  the  last  lies  in  the  Wrong  End  of  Old  River.  The  excavation 
given  is  exclusive  of  319,275  yards  in  the  harbor  division  between  the  mouth  of  canal 
and  station  36,  and  17,083  yards  in  the  Old  River  stretch  of  canal,  no  estimate  being 
given  the  contractor  for  these,  the  first  falling  under  a  special  agreement  with  the 
contractor  (see  Report  Chief  of  Engineers,  1901,  p.  2059) ,  and  the  second  beinsj  trace- 
able to  the  discharge  of  material  into  Old  River  during  December,  1901.  There  is 
included  in  the  table  1S6,055  yards  of  fill  in  the  harbor  division,  and  29,081  yards  of 
iill  in  the  east  branch  of  Lake  Centennial,  removed  at  Government  expense,  leaving 
a  total  of  5,210,603  yards  of  original  excavation.  The  canal  has  been  dredged  to  the 
grade  and  cross  section  contemplated  in  the  plan  adopted  in  February,  1902  (see 
lleoort  Chief  of  Engineers,  1902,  p.  1422).  About  50,000  yards  of  recent  ill  remain 
to  be  removed  from  the  main  cut.  and  several  thousand  yards  of  fill  will  prolmblv 
have  to  be  removed  from  the  moutn  of  the  canal  before  considering  the  work  finishea. 

Table  II. — Monthly  otUptU  and  general  conditions  under  which  dredging  was  done, 

DREDGE  NO.  4. 


Month. 

Output. 

Engine 
hours. 

Average- 

Ruling  material  and  remarks. 

Pipe  line. 

Lift. 

1902. 
July 

Cu.yds. 

54,548 
116,054 

95,862 

108,867 
94,262 

331 
564 
586 

558 
427 

Feet. 
1,070 
1,237 
1,749 

1,840 
1,108 

Feet. 
v6 
15 
12 

10 
17 

Qray  and  brown  clay  and  sandy  loam. 

August 

September 

October 

November 

Silt,  clay,  sand,  and  gravel. 

Blue  and  gray  clay,  sandy  clay,  sandy  loam, 

and  fine  sand. 
Fine  sand,  soft  silt,  some  gray  clay.    Dredge 

cleaning  up  channel  and  moving  a  great 

deal. 
Fine  sand,  soft  silt,  gray  and  brown  clay. 

Dredge  cleaning  up  channel  and  moving  a 

great  deal. 

Total  and 
average 

469,083 

2.466 

1,400 

12 

DREDGE  NO.  5. 


July 


1902. 


15,219 


66 


1,389 


14 


Dark  clay  (a  soft  buckshot) . 


CLAM-SHELL  DREDGE  CALIFORNIA. 


Month. 

Output. 

Engine 
hours. 

Average 
haul. 

Capacity 
of  dipper. 

Ruling  material  and  remarks. 

1902. 
July 

Cu.  yds. 
50.800 
63,275 

70,642 

60,466 

49,010 
43,463 

16,783 

10,256 
25,380 

58.847 
76.360 
46.893 

435 
436 

324 

516 

298 
334 

252 

262 
280 

362 
370 
325 

Miies. 
1.5 
1.6 

1.6 

1.8 

2 
2.2 

2.2 

2.8 

.7 

.8 
1.2 
1.1 

Cu.yds. 

5* 

5* 

/          5* 

I          2* 

2* 

/           2\ 

\           5* 
5* 

5i 

i           2} 
H 

5i 
H 
54 

Sand,  silt,  and  mud. 

August 

September 

October 

November 

December 

1903. 
January 

February 

March 

Sand,  stiff  mud,  sandy  silt,  and  loam. 

jSandy  silt,  with  some  gravel  and  clay. 

Sandy  silt,  soft  and  stiff  loams,  some  gravel, 
brush,  and  fragments  of  piling. 

jSandy  silt,  soft  loam. 

Sandy  silt,  gray  clay,  brush,  and  fragments  of 
piling. 

Hard  gray  clay,  loam,  some  sand.    Dredge 

working  in  swift  current. 
1  Hard  gray  clay,  some  loam,  and  sand.    J)rc<lge 
/    working  in  swift  current. 

Gray  clay,  silt,  and  sand,  fragments  of  lime- 

April  

stone  (at  foot  of  Clay  street). 
Soft  loam  and  sandy  silt. 

May 

Sand,  sandy  silt,  and  soft  loam. 

•f"*' 

June 

Soft  sUt. 

Total  and 
av'ge  .. 

571,675 

4,194 

1.6 
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DISPOSITION   OF  MATERIAL. 

Hydraulic  dredge  No.  5,  during  her  three  days  of  active  operations,  deposited 
dredged  material  along  the  lake  side  of  the  impounding  dike  west  of  the  harbor 
division  of  canal. 

Hydraulic  dredge  No.  4,  while  working  in  the  harbor  division  (July  1  to  5), 
wasted  her  material  on  the  willow  flat  on  the  west;  and  in  Old  River,  while  exca- 
vating the  temporary  lock  chamber  at  the  head  of  the  main  cut  (July  8  to  31). 
While  digging  in  the  east  branch  of  Lake  Centennial  (August  2  to  9),  No.  4  wasted 
in  that  arm  of  the  lake  about  900  feet  west  of  the  canal  cut;  afterw-ards,  while  deep- 
ening the  western  end  of  the  main  cut,  she  discharged  on  the  land  side  of  the  train- 
ing dike  on  south  side  of  canal,  broadening  the  old  till  from  station  1831  to  station 
191  (August  10  to  26).  The  water  discharged  with  the  material  now  began  to  back 
into  the  cultivated  fields  on  the  Old  River  front,  and,  the  adjacent  streteh  of  train- 
ing dike  being  already  above  hieh  water,  the  dredge  began  discharging  into  Old 
River  at  a  point  500  feet  south  of  the  head  of  the  main  cut  (August  27  to  September 
14).  While  deepening  the  cut  through  the  batture,  immediately  east  of  the  main 
west  bank  of  Lake  Centennial,  the  dredge  discharged  on  the  approach  to  the  Lake 
Centennial  dam  (September  15  to  October  8).  While  trimming  up  the  main  cut, 
during  October  and  November,  the  dredge  wasted  her  material  in  Lake  Centennial, 
about  900  feet  south  of  the  canal;  deposited  it  on  the  approach  to  the  Lake  Centen- 
nial dam;  placed  it  along  the  land  side  of  the  training  dike  on  south  side  of  canal, 
and  wasted  it  in  the  low  swamp  along  the  north  bank  of  Bamett  Lake  and  in  Old 
River.  Material  moved  by  the  clam-shell  dredge  California  was  scowed  to  the  Lake 
Centennial  dam  from  July  1,  1902,  to  January  13,  1903,  and  January  22  to  February 
15, 1903.  During  February,  while  dredge  w^  working  at  head  of  the  main  cut,  3,934 
yards  were  deposited  in  the  live  end  of  Old  River  about  1 ,000  feet  below  the  true 
mouth  of  the  Yazoo.  At  other  times,  during  January,  February,  and  March,  when 
the  heavy  current  at  the  head  of  the  main  cut  made  it  impracticable  to  maneuver 
the  scows,  the  dredge  dug  and  threw  over  6,666  yards,  and  for  several  days  in  Janu- 
ary, when  the  dredge  tender  Berenice  was  practically  disabled,  material  was  wasted 
in' the  Wrong  End  of  Old  River,  about  700  feet  south  of  the  head  of  the  main 
cut,  792  yards  being  thus  disposed.  January  17  to  21,  while  dredge  was  enlarging 
the  cut  at  Jackson  street  dike,  the  material  was  deposited  across  the  old  bed  of  Glass 
Bayou  about  700  feet  west  of  the  canal.  This  dumping  ground  was  again  used  June 
2  to  30,  while  the  dredge  was  removing  fill  from  the  stretch  of  canal  in  the  east 
branch  of  Lake  Centennial.  During  March  and  April  advantage  was  taken  of  the 
high  stage  to  deposit  62,164  yards  in  Steamboat  Slouch,  raising  and  broadening  the 
impounding  dike  built  by  the  contractors  across  this  slough.  Later,  material  was 
deposited  in  the  old  channel  of  West  Pass  and  in  the  crevasse,  600  feet  west  of  the 
pass  on  the  river  side  of  the  dams  across  these  outlets. 

The  material  deposited  along  the  training  dike  on  south  side  of  the  main  cut  has 
not  raised  the  crest  of  that  dike  except  at  a  lew  points,  having  been  applied  to  broad- 
ening the  old  fill.  The  October  levels  over  this  dike  show  the  crest  to  be  at  an 
average  elevation  of  about  100  feet  above  mean  Gulf  level,  or  practically  1  foot  above 
local  high  water  for  the  first  700  feet  from  Old  River.  Thence  to  west  bank  of  Bar- 
nett  Lake  the  crest  averages  at  about  90  feet,  mean  Gulf  level,  with  several  depres- 
sions near  the  lake,  the  lowest  of  these  being  at  84  feet,  mean  Gulf  level.  Across 
Barnett  Lake  the  dike  averages  at  82  feet,  mean  Gulf  level,  being  practically  as  found 
on  June  20,  1902,  showing  that  the  marked  settlement  noted  during  the  construction 
of  this  stretch  has  ceased.  The  stretch  from  Barnett  Lake  to  the  main  bank  of  Lake 
Centennial  averages  between  89  and  90  feet,  mean  Gulf  level,  and  is  fairly  r^ular. 
The  crest  of  the  aike  is  wide  enough,  in  the  general  case,  for  the  base  of  an  enkurge- 
ment  levee  to  extend  above  local  high  water. 

The  crest  of  the  Lake  Centennial  dam  averages  at  about  62  feet,  mean  Gulf  level, 
with  the  exception  of  a  stretch  of  250  feet  at  the  De  Soto  Island  end,  where  the  dam 
drops  gradually  to  51  feet  mean  Gulf  level  at  the  bank  of  the  island.  This  depression 
was  left  as  an  outlet  for  the  west  branch  of  the  lake  at  stages  below  the  level  of  the 
West  Vasi^  neck  as  a  precaution  against  the  formation  of  a  breach  in  some  other 
portion  of  the  dam. 

Before  the  impounding  of  water  in  Lake  Centennial,  Glass  Bayou — a  tributary  from 
the  esL^t — flowed  nearly  across  the  east  branch  of  the  lake,  between  the  Jackson  street 
dike  and  a  low  ridge  1 ,000  feet  north  of  the  dike,  then  turned  northward  and  empti^ 
int<»  the  lake  near  De  Soto  Island.  The  fill  in  this  old  bayou  bed,  already  referred 
to,  was  made  to  concentrate  the  low-water  discharge  in  the  canal  cut  through  the 
ridge  on  the  north.  On  June  29  the  average  elevation  of  the  fill  was  75  feet,  mean 
Gulf  level,  with  a  fairly  uniform  crest,  the  northward  ridge  having  an  elevation  of 
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73  feet  where  crossed  by  the  canal.  The  fill  in  Steamboat  Slough  was  made  as  a 
precaution  against  the  formation  of  an  alternative  channel  through  the  slough,  between 
the  west  branch  of  Lake  Centennial  and  the  harbor  division  ofthe  canal.  The  crest 
of  the  fill  averaged  at  81  feet,  mean  Gulf  level,  June  27,  the  original  bed  of  the  bayou 
running  at  about  63  feet.  The  fill  in  the  old  outlets  from  the  west  branch  of  hake 
Centennial  to  the  Mississippi  River  was  made  to  strengthen  the  dams  at  these  places 
vid  to  furnish,  in  conjunction  with  the  dams,  a  base  for  the  proposed  levee  along  the 
neck  separating  the  lake  and  river.  The  fill  at  West  Pass  averages,  rouffhly,  at  78 
feet,  mean  Gulf  level,  or  about  1  foot  above  the  crest  of  the  dam  at  that  place.  The 
fill  at  the  crevasse  rises  to  about  73  feet,  mean  Gulf  level,  5  feet  lower  than  the  crest 
of  the  dam  against  which  it  is  made. 

Table  lU.—Dispotition  ofmaterialy  November  19,  1900,  to  June  SO,  190S. 


Where  disposed. 


In  the  crevaase,  600  feet  west  of  West  Pan 

In  West  Pass 

In  MissisHippi  River  at  mouth  of  canal 

On  impoiinoinff  dike  west  of  harbor  division  of  canal 

In  flat  west  of  harbor  diviidon  of  canal 

On  dam  across  Steamboat  Slough 

On  dam  across  old  bed  of  Qlass  Bayou 

In  east  branch  of  Lake  Centennial 

On  dam  across  west  branch  of  Lake  Centennial 

In  Lake  Centennial  at  east  end  of  main  cut  of  canal 

On  approach  to  Lake  Centennial  dam 

Wasted  behind  approach 

On  training  dike,  main  bank  of  Lake  Centennial  to  Bamett  Lake. 

Wasted  behind  this  dike 

On  Bamett  Lake  dam 

Wasted  behind  this  dam 

Wasted  in  swamp  north  of  Bamett  Lake 

On  training  dike,  Bamett  Lake  to  Old  River 

Wasted  behind  this  dike 

Dug  and  thrown  over  at  head  of  main  cut  of  canal 

Wasted  in  Old  River,  south  of  head  of  main  cut 

Wasted  in  Old  River,  west  of  canal  cut 

In  live  end  of  Old  River,  below  true  mouth  of  Yazoo  River 


Total. 


Used  in  con- 
struction. 


Cubicyaxdi. 
75,088 
64,761 


Wasted. 


.Cubic  yards. 


602,869 


821,227 
28.859 


888,160 


424,431 


849,068 


228.902 


838,777 


3,934 


8,225,561 


71,760 
1,022,' 695 


80,259 

'is'ois 


89,830 
'297*740 


148,417 
55,691 


416,520 

6,666 

591,266 

124,537 


2,872,894 


PBOTBCnON  WORK  AT  WBBT  PASS. 

An  outlet  between  the  west  branch  of  Lake  Centennial  and  the-Mississippi  River 
was  maintained  from  the  early  80's  to  1899,  being  annually  scoured  out  by  the  drain- 
age from  the  lake.  This  outlet,  known  as  West  Pass,  was  closed  by  a  dam  built 
by  the  United  States  engineers  in  latter  part  of  1899;  but  during  the  succeeding  high 
water  a  new  outlet  was  formed  about  600  feet  west  of  the  former  one.  This  outlet, 
known  as  "the  crevasse,"  was  closed  bv  the  Atlantic,  Gulf  and  Pacific  Company, 
contractors  for  excavation  of  the  canal,  during  the  high  water  of  1900-1901.  During 
the  high  water  of  1901-2  considerable  trouble  was  experienced  in  holding  the  spill- 
way built  by  the  contractors  at  the  West  Pass  dam,  and  the  receding  water  left  the 
spillway  in  such  bad  condition  that  it  was  removed,  and  the  opening  filled  up. 
Previous  to  the  last  high  water  it  was  thought  advisable  to  protect,  m  some  manner, 
the  neck  of  land  adiacent  to  the  two  outlets,  this  being  the  lowest  portion  of  the 
ridge  separating  the  lake  and  river.  A  post  and  plank  bulkhead,  2}  feet  in  height, 
was  built  in  December,  extending  from  a  point  about  300  feet  east  of  West  Fasts  to 
a  point  300  feet  west  of  the  crevasse,  about  1,200  feet  in  total  length.  The  postt*  (4 
by  4  inches  by  8  feet)  were  set  5}  feet  in  the  ground  at  4-foot  centers.  The  sheathing 
(1  by  12  inches  by  12  feet)  was  put  on  horizontally,  with  the  bottom  plank  set  one- 
half  foot  in  the  ground.  To  prevent  underscour,  sacks  of  earth  were  placed  on  either 
side  of  bulkhead,  a  layer  of  headers  at  bottom  with  a  row  of  stringers  on  top.  As  a 
drop  over  the  dam  of  more  than  one-half  foot  was  not  anticipated,  it  was  thought 
that  a  water  cushion  of  2}  feet  on  the  lower  side  of  bulkhead  would  be  suflBcient  to 
prevent  scour.  The  bulkhead  went  under  three  successive  times  (December  22,  Feb- 
ruary 13,  and  May  30),  and  came  out  twice  (January  22  and  May  25).  On  June  30 
the  lowest  point  of  the  bulkhead  was  about  10  feet  under  water. 

During  the  greater  part  of  the  high-water  period  a  small  force  has  been  kept  at 
West  Pass  maintaining  a  night  and  day  patrol  from  mouth  of  canal  to  the  woods  on 
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the  west  of  Lake  Centennial,  reading  the  adjacent  slope  gauges,  etc.  A  considerable 
nnmlwr  of  packn  were  filled  with  earth  on  the  south  end  of  De  Soto  Island,  the  nearest 
high  ground,  and  a  hand  pile  driver  was  built  and  mounted  on  a  small  catamaran, 
and  held  in  readinei?s  at  the  pass.  On  May  18  a  breach  was  discovered  in  the  bulk- 
head at  a  point  immediately  west  of  the  crevasse  by  the  absence  of  the  ripple  then 
showing  over  the  higher  part  of  the  bulkhead.  An  examination  showed  that  about 
70  feet  of  the  protection  w^ork  had  been  carried  awav  and  a  hole  about  10  feet  deep 
scoured  in  the  breach.  A  special  force  was  employed  and  material  collected  at  once. 
On  the  following  dav  the  break  was  closed  by  a  run-around  of  piling  driven  at  4-foot 
centers  with  a  sheatliing  of  planks  shoved  down  in  the  water  and  held  in  place  by 
banking  against  them  with  sacks  of  earth.  The  hole  scoured  in  the  breach  has  been 
practically  filled  by  material  dumped  from  the  mud  scows  during  the  June  rise. 

NATURAL  CHANGES  IN   CANAL,  ETC. 

From  July  to  earlv  part  of  December  the  harbor  division  of  canal  was  isolated  from 
the  Lake  Centennial  pool,  the  water  level  being  below  the  crest  of  the  impounding 
dikes  at  Jackson  street  and  in  the  willow  flat  on  the  west  of  this  stretch  of  canal. 
There  w^as  no  current  through  the  harbor  division  durin|5  this  period;  neverthelese, 
the  greater  part  of  the  fill  during  the  fiscal  year  materialized  during  this  time,  as 
shown  by  the  December  soundings.  During  November  and  early  part  of  December  the 
pool  level  was  lowered  about  3  reet  by  a  system  of  drainage  pipes  laid  in  the  Jackson 
street  dike.  The  rate  of  discharge  was  too  small  to  cause  a  perceptible  current  down 
the  canal.  The  dike  was  cut  December  10,  and  the  lake  fell  an  additional  foot  and 
four-tenths  between  that  date  and  the  13th,  but  without  producing  a  perceptible  cur- 
rent in  the  canal.  A  back  flow  into  the  lake  began  on  the  latter  date  and  continued  until 
the  night  of  December  21-22,  when  the  discharge  into  the  lake  through  the  opening 

i'ufit  made  between  Old  River  and  the  main  cut  turned  the  current  outward  through  the 
larbor  canal.  This  direction  of  flow  was  maintained  until  the  latter  part  of  I^em- 
ber,  when  the  river  stage  being  well  above  the  level  of  the  West  Pass  neck,  practi- 
tically  all  the  Yazoo  discharge  passed  down  the  west  branch  of  the  lake  to  the  Mis- 
sissippi, and  the  current  on  the  city  front  became  alternating  in  direction,  or  nil — 
always  feeble.  This  continued  until  January  8,  when  the  declining  river  stage  reduced 
the  cross  section  of  discharge  at  West  Pass  to  such  an  extent  that  the  Yazoo  dischai^ 
wa.s  again  trained  into  the  harbor  division  of  the  canal  and  a  marked  outwu^  cur^ 
rent  developed.  The  main  rise  of  1902-3  began  February  4  and  continued  to  March 
27,  when  the  Kleinston  gauge  read  61.8  feet.  The  outward  current  in  the  harbor 
canal  continued  until  February  21,  when  West  Pass  was  submerged  to  a  depth  of  10 
feet.  On  the  24th  an  inwara  current  developed  in  the  first  3,000  feet  of  tne  canal, 
the  flow  returning  to  the  Mississippi  through  the  willow  flat  on  the  west.  Farther  up 
the  harbor  canal  there  was  practical!  v  det^  water.  On  March  7,  however — the  river 
still  rising — an  outward  current  developed  in  the  harbor  division,  and  continued  to 
June  30.  This  current  reached  a  velocity  of  about  2  miles  per  hour,  at  the  maximum 
river  stage,  which  velocity  was  maintained  during  the  penod  of  decline,  to  30.8  feet 
on  the  gauge  (May  27),  then  fell  off  to  about  three-tenths  mile  per  hour  during  the 
highest  part  of  the  succeeding  rise  (43.2  feet,  June  26-28).  During  the  main  high- 
water  perio<l  there  was  a  slow  flow  from  the  west  branch  of  the  lake  toward  the  c&nal, 
diagonally  across  the  intermediate  willow  flat.  During  the  same  period  the  flow 
through  Steamboat  Slough  was  generally  to  the  south,  but  never  string.  During  the 
several  periods  when  the  West  Pass  neck  was  submerged  there  was  a  very  strong 
current  from  the  lake  to  the  river  at  this  place. 

The  Yazoo  dischai^ge,  however,  even  with  free  flow  across  West  Pass,  practically 
stopped  the  circulating  current  up  the  harbor  canal  and  back  to  the  river  via  the 
west  branch  of  the  lake,  an  inwara  current  along  the  city  front  being  only  occasion- 
ally observed  during  the  last  high  water,  as  against  eighty-four  days  of  inflow  during 
the  high  water  of  1900-1901,  and  sixty-seven  days  during  that  of  1901-2. 

The  overflow  of  the  country  adjacent  to  the  main  cut  of  canal  began  February  16, 
when  the  low  ground  near  Bamett  Lake  was  covered,  and  became  general  March  7, 
when  the  banks  of  the  Wrong  End  of  Old  River  were  overtopped.  At  the  maximum 
stage  the  overflow  was  about  6  feet  deep  at  the  head  of  the  main  cut,  16  feet  deep 
along  the  north  bank  of  Bamett  Lake,  14  feet  deep  over  the  main  bank  of  Lake 
Centennial,  and  26  feet  deep  over  the  willow  flat  at  the  east  end  of  the  main  cut 
Short  stretches  of  training  dike  on  both  sides  of  main  cut,  at  head,  remained  above 
water,  but  the  greater  part  of  the  dikes  on  either  side  were  covered  to  a  depth  of  8 
feet  or  more,  while  the  dam  across  the  south  branch  of  Bamett  Lake  was  16  feet 
under  water.  A  strong  flow  was  maintained  through  the  dredged  channel  of  the 
main  cut  during  the  whole  period  of  overflow.    The  Bow  across  country  on  the  north 
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was  parallel  to  canal,  in  the  general  case,  the  exceptions  being  at  the  month  of  Cat- 
tail Slough  and  in  the  willow  flat  at  east  end  of  main  cut,  where,  at  times,  slow 
currents  were  observed  flowing  diagonally  toward  the  canal.  There  were  no  lat- 
eral currents  from  the  canal  into  the  country  on  the  south  except  at  Barnett  Lake 
and  in  the  willow  flat  at  the  east  end  of  the  cut.  In  the  first  case  the  current  left 
the  canal  between  the  center  and  the  east  bank  of  the  south  brancti  of  lake,  and 
flowed  diagonally  into  the  woods  on  the  east  side  of  lake.  In  the  south  end  of  this 
lake  the  water  was  g:nerally  dead,  but  at  times  a  slow  flow,  about  parallel  to  canal, 
was  observed.  In  the  low  willow  flat  at  east  end  of  the  main  cut  the  water  tleflecte(l 
from  the  canal,  flowed  in  a  dire<;tion  making  an  angle  of  about  30°  with  the  axis 
of  the  canal,  looking  downstream.  Double  floats,  reaching  to  various  dei>ths,  set  out 
at  head  of  the  main  cut,  were  generally  drawn  out  of  canal  at  Barnett  Lake,  or  at 
some  point  of  the  willow  flat  at  east  end  of  the  cut,  but  a  number  of  them  floated 
through  the  dredged  channel  into  the  open  water  of  Lake  Centennial.  Nowhere  in 
the  main  cut  was  a  current  observed  flowing  across  the  canal  proper. 

Since  opening  the  canal  in  December  practically  all  the  Yazoo  discharge  has  been 
deflected  through  the  main  cut  into  Lake  Centennial.  A  slow  outward  current  was 
noted  in  the  live  end  of  Old  River  during  latter  part  of  January  and  early  part  of 
February,  the  Mississippi  River  being  on  a  decline  at  the  time,  but  the  outward  cur- 
rent is  referable  to  the  inadequate  cross  section  of  ingress  at  the  head  of  the  main 
cut.  Since  the  enlargement  of  this  cross  section  to  full  width  and  depth  inward 
currents  have  been  oteerved  in  the  live  end  of  Old  River  during  periods  of  rise  in 
the  Mississippi,  and  practically  dead  water  during  declining  sta^^,  except  near  the 
mouth  of  the  live  end,  where  an  outward  current  was  observed  at  times  during  the 
period  of  general  overflow,  probably  due  to  the  cross-country  flow  from  Pawpaw 
Island  Chute,  immediately  above. 

The  All  in  the  harl)or  division  of  canal  between  the  cessation  of  dredging  in  July, 
1902,  and  the  return  of  the  clam-shell  dredge  to  this  part  of  the  work  in  March,  190Q, 
was  12  feet  deep  at  the  mouth  of  canal,  dropping  to  8  feet  at  station  17  (2,800  feet  in), 
then  continued  with  rather  irr^:ular  values  to  some  distance  above  the  elevator,  the 
limits  being  5  feet  and  7.5  feet.  Thence  to  the  head  of  the  harbor  division  the  fill 
was  about  3  feet.  Through  the  east  branch  of  Lake  Centennial  the  fill  was  practi- 
cally the  same  as  in  the  inner  end  of  the  harbor  division,  except  at  the  mouth  of  Glass 
Bayou,  where  the  depth  of  fill  increased  to  6  feet.  One  hundred  and  sixty-four 
thousand  nine  hundreJl  and  twenty-seven  yards  of  fill  were  removed  from  the  llarlwr 
division  and  29,081  yards  from  the  east  branch  of  Lake  Centennial  during  April,  May, 
and  June.  Recent  'soundings  in  the  harbor  division  show  the  channel  to  l>e  practi- 
cally as  redredged. 

The  stretcii  of  canal  in  Old  River  is  practically  as  dredged  in  May  and  June,  1902, 
for  the  first  2,600  feet  south  from  deep  water  in  the  river;  thence  to  head  of  the  main 
cut  a  slight  fill  is  indicated  by  the  May  (1903)  soundings.  In  the  first  1,600  feet  of 
the  main  cut,  Old  River  end,  a  heavy  scour  has  taken  place,  with  a  marked  widening 
on  the  left  bank  near  head  of  cut,  which  shifts  to  the  opposite  l>ank  farther  down. 
Thence  to  Barnett  Lake  a  slight  fill  is  indicated,  bottom  being  about  1  i  feet  above 
grade  in  the  general  case.  Through  Barnett  Lake  a  fill  of  2  to  3  feet  has  taken  place, 
and  bottom  is  about  2  feet  above  grade,  this  stretch  having  l^een  dredged  well  below 
grade  in  November.  In  the  first  800  feet  below  Barnett  Lake  some  fill  is  indicated, 
with  bottom  slightly  above  grade;  for  the  succeeding  2,000  feet  the  channel  is  prac- 
tically as  dredged;  thence  for  a  distance  of  1,500  feet  some  fill  is  not€<l,  most  pro- 
nounced at  Cattail  Slough,  and  bottom  rises  somewhat  above  grade.  From  this  point 
to  the  main  bank  of  Lake  Centennial  considerable  scour  has  taken  place,  with  a 
shifting  of  the  channel  to  the  right — bottom  well  below  grade.  For  the  first  300  feet 
east  of  the  main  bank  of  lake  marked  scour  has  taken  place  on  the  right,  the  cut 
bein^  widened  about  75  feet  on  that  side,  with  bottom  below  grade.  For  the  suc- 
ceeding 700  feet  the  same  widening  on  the  right  is  noted,  with  a  till  of  about  6  feet 
across  the  bottom.  The  stretch  of  1,300  feet  next  following  shown  a  fill  averaging  7 
feet,  with  a  maximum  of  10}  feet  at  station  123.  From  the  eastern  limit  (station  120) 
of  the  last-named  stretch  to  deep  water  in  lake  the  canal  is  practically  as  dredgecl. 

The  low-water  depth  in  the  canal,  as  calculated  from  the  excavated  cross  section, 
slope,  and  minimum  discharge  (of  Yazoo  River)  is  6  feet;  and  the  mininmm  low- 
wat€r  width,  95  feet.  It  is  not  to  be  anticipated  that  the  canal  will  remain  as  excavated 
in  length  or  in  cross  section,  and  the  distribution  of  slope  will  be  changed  by  the 
formation  of  the  pools  and  shoals  characteristic  of  alluvial  streams.  There  is  good 
reason  to  believe,  however,  that  the  depth  over  the  shoals  that  may  develop  will  l>e 
ample  for  boats  capable  of  navigating  tne  Yazoo  River  at  low  stages  in  that  stream. 
The  variation  between  mean  low  and  mean  hi^h  water  in  the  canal  will  be  from  40 
tp  45  feet 
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A  map  Bhowinc  the  route  of  the  canal  from  the  Mis  issippi  River  to  Old  River, 
showing  impounding  dikee^  training  dikes,  and  proposed  levees,  is  published  in  the 
Report  of  the  Chief  of  Engineers  for  1902,  page  1422;  and  a  map  showing  the  Yazoo, 
Ola,  and  Mississippi  rivers  is  published  in  the  Report  of  the  Cnief  of  Engineers  for 
1894,  page  1494. 

Very  respectfully,  your  obedient  servant, 

T.  C.  Thomas,  Assistant  Engineer, 
Capt.  Chas.  S.  Bromwkll, 

Corps  of  Engineers, 


X6. 

IMPROVEMENT  OF  YAZOO,  TALLAHATCHIE,  AND  BIG  SUNFLOWER 

RIVERS,  AND  TCHULA  LAKE,  MISSISSIPPI. 

• 

The  rivor  and  harbor  act  approved  June  13, 1902,  contained  a  general 
appropriation  for  continuing  improvement  and  for  maintenance  of  the 
works  of  improving  Yazoo,  Tallahatchie,  and  Big  Sunflower  rivers, 
with  a  provision  that  not  exceeding  $4,000  should  be  used  for  the 
removal  of  obstructions  at  the  lower  end  of  Tchula  Lake. 

During  the  fiscal  year  ending  «Tune  30,  1903,  operations  were  as 
follows: 

(a)   YAZOO   RIVER. 

The  U.  S.  snag  boat  Coluvihm^  James  H.  Britton,  master,  removed 
the  following  obstructions  to  navigation: 

Snags  pulled 346 

Stumps  pulled,  cut,  and  destroyed 183 

Shore  sna^  cut 64 

Logs  removed  from  channel 12 

Jam  broken  up  and  destroyed 1 

Leaning  trees  felled 50 

Trees  girdled 23 

Wrecks  removed  (sunken  barge  at  Holly  Bend,  and  part  of  cabin  of  steamboat 

Emma  Francis  at  Sheppardtown) ^ . . .  2 

After  suspending  operations  in  Tchula  Lake,  the  party  which  had 
been  employed  in  that  stream,  under  Overseer  James  H.  Bobbs, 
worked  down  the  Yazoo  River  to  mouth  of  Big  Sunflower  River  and 
destroyed  the  following  obstructions  to  navigation: 

Channel  snags  removed 142 

Shore  snags  cut 1, 423 

Stumps  cut 183 

I^eanrng  trees  felled 1, 735 

Square  yards  of  willows  and  brush  cut 91 

(J)   TALLAHATCHIB  RTVER. 

The  U.  S.  snag  boat  Tkos.  B,  Florence^  T.  G.  Ledbetter,  master, 
removed  the  following  obstructions  to  navigation  between  the  mouth 
of  Tallahatchie  River  and  Swan  Lake,  viz: 

Snags  pulled 591 

Stumps  pulled  and  destroyed 622 

Shore  snags  cut 1, 840 

Logs  removed  from  channel 137 

Jams  broken  up  and  destroyed 9 

Side  jams  broken  up  and  destroyed 15 

Leanmg  trees  felled 588 

Trees  girdled 192 

Sguare  yards  of  willows  and  brush  cut 3,275 
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(e)   BIG   SUNFLOWER  RIVER,  MISSISSIPPI. 

Tbe  snag  boat  Columbia  removed  obstructions  to  navigation  and 

built  wing  dams  to  contrtict  tbe  channel  and  scour  the  bars  in  Big 

SunJlower  River,  from  its  mouth  upstream  to  Holland  Landing,  as 

follows: 

Snags  pulled 221 

Stumps  pulled H8 

Shore  suags  cut 140 

Logs  remove<l  from  channel 32 

Lmear  feet  of  wing  dams  built 2, 745 

(d)  TCHULA   LAKE. 

A  party  equipped  with  tools,  tackle,  explosives,  etc.,  worked  over 

the  lower  part  oi  the  lake,  from  a  point  about  2  miles  alx)ve  Marcel  la 

to  the  mouth,  during  the  period  of  lowest  water,  and  removed  the 

following  obstructions  to  navigation,  viz: 

Snags  pulled 14 

Shore  snags  cut 2, 884 

Logs  removed  from  channel 2, 496 

Janis  broken  up  and  destroyed 17 

Side  jams  broken  up  and  d^royed 6 

Leaning  trees  felled 30, 456 

Leaning  trees  topped 1 

Trees  girdled 11 

Square  yards  of  willows  and  brush  cut 3, 230 

Details  of  the  year's  work  are  given  in  the  appended  report  of 
Asst.  Engineer  T.  C.  Thomas. 

Operations  were  suspended  bv  high  stages  in  December,  1902,  and 
conditions  have  not  been  favorable  for  resuming  work  since.  As  soon 
as  there  is  reasonable  probability  of  continue  low  water  snagging 
operations,  etc.,  will  be  resumed. 

Reference  is  invited  to  the  estimate  heretofore  made  for  a  steel-hull 
snag  boat  to  replace  the  John  R.  Meias^  destroyed  September  3, 1898. 
The  Columhia  is  a  small  wooden-hull  boat  (practically  rebuilt  three 
times  since  its  purchase  in  1888),  which  was  ti*ansferred  from  the 
improvement  of  Ouachita  and  Black  rivers  for  temporary  use  in  Yazoo 
River  an^  tributaries.  The  Florence  is  an  iron  and  steel  boat,  smaller 
than  the  Columhia^  and  was  transferred  from  the  Red  River  improve- 
ment to  aid  in  the  work.  Neither  vessel  has  sufficient  power,  and  the 
life  of  a  wooden  boat  in  this  district  is  so  short  that  there  is  great  need 
in  this  system  of  rivers  for  a  powerful  snag  boat,  so  constructed  as  to 
last  for  a  period  of  fifteen  or  twenty  years. 

Money  statenienL 

July  1,  1902,  balance  unexpended $64,014.38 

June  30,  1903,  amount  expended  during  fiscal  year 28, 234. 43 

July  1,  1903,  balance  unexpended 40,779.95 

July  1,  1903,  outstanding  liabilities _         29.25 

July  1,  1903,  balance  available 40, 750.  70 

Amount  that  can  be  profitably  expended  in  fiH(*al  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903: 

For  new  steel  snag  boat $60,000.00 

For  maintenance  of  improvement «  20, 500. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  liarbor  act  of  1899. 


80, 500. 00 


a  Biennial  appropriation  should  be  $41,000. 
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OOHHEKCIAL   STATISTICS 
(n)  YAZOO  KIVER. 

Ytizoo  Ilivcr  was  navigable  from  mouth  to  head  the  entire  fiscal  year. 
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Sumninry  of  roinmerce  rtporltd/i/r  i'aziio  liirer. 
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After  the  new  mouth  of  Yazoo  River  was  opened  to  navigation,  the  merchants  of 
Vicksburg  purchased  the  steamer  American,  with  a  view  to  reviving  the  steamboat 
trade  between  Vicksburg  and  the  Yazoo  River  and  its  tributaries. 

(A)  TALLAHATCHIE  KIVEB. 

B  navigable  to  Sharkey  the  entire  fiscal  year,  and  to  Cold- 
LUt  ofiUamiioat*  engaged  in  navigalioa  of  TaUtduOchie  River  during  the  year. 
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<■  Incomplete.  Six  p«r»on«  failed  to  report  amount  of  biislncw  [or  Ihe  year.  Tlicro  jpniUilily  were 
aa  many  saw  logs  handled  in  IMZ-3as  wete  repoited  for  1901-2  (30,00(1  loim). 

(c)  BIG  BUNFLOWER  RIVER. 

Big  Sunflower  River  was  reporte"!  to  have  l^een  navigable  tor  Binall  Hteamlmnts  for 
about  ten  months  of  the  yuar,  or  with  exception  of  tht;  months  of  September  and 
October. 
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Lint  of  Uxit*  nujaijed  in  lairigation  of  Big  Suitfloaer  River  during  the  year. 
Dftift. 
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report  of  mr.  t.  c.  thomas,  aflhiktant  engineer. 

United  States  Engineer  Office, 

I'ick^mrgf  Miss,,  June  30,  190S. 

Captain:  I  have  the  honor  to  sabmit  report  on  snagging  operations  and  other 
improvement  work  on  the  Yazoo  River  and  its  navigable  tributaries  during  the  fiscal 
year  ending  June  30,  1903. 

(a)    YAZOO  RIVBR. 

Snagging  began  in  this  river  September  15,  1902,  when  the  snagboat  Columhia, 
JamesH.  Britton,  master,  entered  it  from  the  Big  Sunflower  River.  The  Columbia 
worked  upstream  from  the  mouth  of  Big  Sunflower  to  Welch  Camp,  reaching  the 
latter  point  October  1.  At  the  earnest  request  of  the  steamboat  men,  the  Columbia 
then  returned  to  the  Big  Sunflower.  The  Colujnbia  reentered  the  Yazoo  November 
13  and  reworked  the  river  from  mouth  of  Big  Sunflower  to  Welch  Camp;  then 
worked  on  up  the  river  to  Shell  Bluff,  2  miles  above  Sheppardtown  and  39  miles 
below  the  head  of  the  stream.  The  total  distance  worked  over  was  107  miles,  leav- 
ing 70  miles  of  river  not  covered  this  field  season.  The  short  time  devoted  to  the 
Yazoo  was  due  to  the  ureent  need  of  a  snagboat  on  the  lower  Sunflower,  coupled 
with  the  fact  that  the  Yazoo  waa  in  fair  condition  from  its  mouth  to  the  Big 
Sunflower. 

Field  work  was  suspended  December  6  on  account  of  the  high  stage  of  the  river, 
and  the  Columbia  returned  to  Vicksbui^,  reaching  that  place  December  12,  having 
been  delayed  by  a  short  inspection  trip  in  Tchula  Lake. 

The  stage  was  favorable  during  the  September  trip,  and  especially  so  from  Novem- 
ber 13  to  24,  and  particular  attention  was  paid  to  removing  channel  snags.  Steam- 
XxMi  men  were  requested  to  report  all  the  obstructions  that  gave  them  special  trouble 
and  a  point  was  made  of  destroying  these  thoroughly.  On  r^ovember  24  heavy  local 
rains  caused  a  rapid  rise  in  the  nver,  the  stage  reaching  9  feet  above  low  water  by 
the  end  of  the  month.  Channel  snags  were  hidden  by  the  rise  and  attention  was 
turned  to  clearing  slides,  cutting  trees  on  caving  banks,  and  removing  stumps.  Dur- 
ing the  season  serious  obstructions  were  removed  at  the  following  localities:  Temple- 
ton,  Abydos,  Holly  Bend,  O'Neals  Creek,  Dixie,  Melrose,  Short  Creek,  Jonestown, 
Hillman,  Pluto,  Morganza,  Rosedale,  Burtonia,  Welch  Cunp,  Elmore,  and  Eagle 
Lake.  A  portion  of  tne  wreck  of  the  Barksdale  was  removed  and  the  cabin  of  the 
Emma  Francis,  sunk  at  Sheppardtown  August  28,  1902,  was  taken  out  The  hull  or 
the  Francis  has  been  raised  by  the  owners. 

The  chopping  party,  under  Foreman  James  H.  Bobbs  (see  report  on  Tchula  Lake), 
was  transferred  to  the  Yazoo  River  work  November  11.  Beginning  at  the  foot  of 
Tchula  Lake,  this  party  worked  down  the  Yazoo,  cutting  leaning  timoer,  dynamiting 
stumps  and  shore  snags,  and  clearing  slides.  Work  was  suspended  at  mouth  of  Big 
Sunflower  River  December  6,  on  account  of  the  unfavorable  stage  of  the  river. 

The  following  obstructions  to  navigation  were  removed: 

By  the  snag  boat  Columbia: 

Snags  pulled .• 346 

Stumps  pulled,  cut,  and  destroyed 183 

Shore  snags  cut 64 

Logs  removed  from  channel 12 

Jam  broken  up  and  destroyed 1 

Leaning  trees  telled 50 

Trees  girdled 23 

Wrecks  removed  (sunken  barge  at  Holly  Bend  and  part  of  cabin  of  steam- 
boat Emma  Francis,  at  Sheppardtown) 2 

By  the  chopping  party: 

Channel  snags  removed 142 

Shore  snags  cut 1, 423 

Stumps  cut 183 

Leaning  trees  felled 1, 735 

Square  yards  of  willows  and  brush  cut 91 

The  river  was  inspected  in  August,  1902,  by  Assistant  Engineer  Walter  H.  Polk, 
and  in  October  by  Capt.  Charles  L.  Potter,  Engineer  oflScer  in  charge,  and  Assistant 
Engineer  T.  C.  Thomas. 

The  general  plan  of  improvement  adopted  for  this  river  contemplates  the  removal 
of  wrecks,  sunken  logs,  and  snags  from  the  channel;  the  clearing  of  slides;  the  cut- 
ting of  leaning  trees  obstructing  the  waterway;  and  the  felling  of  timber  on  caving 
banks.     No  work  has  been  undertaken  with  the  view  of  increasing  the  depth,  except 
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where  the  chaimel  has  been  injured  by  dispersion.  Here  inexpensive  wing  dams 
have  been  built,  closing  side  chutes  or  narrowing  the  waterway.  No  work  of  this 
kind  was  done  during  the  past  field  season;  no  special  difficulty  in  crossing  the  bars 
having  been  experienced  by  the  Columbia  or  reported  by  the  steamboat  men.  The 
water  width  of  the  river  at  mean  low  stages  varies  from  400  feet  near  its  junction 
with  Old  River  to  250  feet  at  Yazoo  City,  and  200  feet  at  Greenwood.  The  head  of 
navigation  is  at  the  junction  of  the  Yalobusha  and  Tallahatchie  rivers — the  head  of 
the  stream — ^and  176  miles  from  the  new  mouth,  at  Kleinston,  Landing,  Miss.  Form- 
erly the  worst  shoal  in  the  river  was  at  its  mouth,  4  miles  above  Kleinston;  but  it  is 
Ixifieved  that  the  diversion  channel  past  Vicksburg,  opened  during  the  fiscal  year, 
will  give  easy  access  to  the  river  for  all  boats  adapted  to  the  low- water  navigation  of 
the  stream.  The  present  depth  over  shoals,  in  tne  river  proper,  at  mean  low  stage 
is  about  3^  feet.  The  range  in  water  level,  mean  low  to  mean  high  (natural),  varies 
from  40  feet  near  the  mouth  to  26  feet  at  Yazoo  City  and  Fort  Loring,  the  latter 
point  being  7  miles  below  the  head  of  the  river.  In  the  event  of  general  overflow 
from  the  Mississippi  River  the  range  in  water  level  is  about  34  feet  at  Yazoo  City 
and  37  feet  at  Fort  Loring. 

{b)    TALLAHATCHIE  RIVER. 

The  snag  boat  Thos,  B.  Florence,  Thacker  G.  Ledbetter,  master,  left  Vicksburg 
August  7,  1902,  and  reached  the  mouth  of  the  Tallahatchie  on  the  12th.  The  stage 
being  too  high  for  effective  channel  snagging  the  boat  continued  upstream,  removing 
such  snass  as  were  in  sight  and  doing  some  shore  work,  arriving  at  Sharkey  on  the 
16th.  The  river  had  then  fallen  to  a  favorable  stage  and  effective  channel  work 
began.  During  the  next  three  months  the  river  was  worked  over  from  the  mouth  to 
Swan  Lake,  a  distance  of  61  miles.  The  river  was  worked  over  in  four  intermediate 
stretches,  tne  boat  dropping  to  the  lower  end  of  a  stretch  and  working  up.  Local 
rains  in  latter  part  of  November  caused  a  stage  too  high  for  effective  work,  and  snag- 
ging was  discontinued  December  8  at  Mark  Love  Landing.  The  boat  was  brought 
to  Vicksburg  and  laid  up  December  10.  During  the  greater  part  of  October  and 
November  tbe  river  stage  was  very  low  and  all  snags  were  in  sight,  allowing  very 
effective  channel  work  U>  be  done.  At  higher  sta^s  more  attention  was  paid  to 
removing  shore  snags  and  stumps,  cutting  leaning  timber,  and  clearing  slides.  The 
Florence  na8  a  model  bow,  giving  a  small  displacement  forward,  and  in  consequents 
can  not  pull  a  deeply  embedded  snag.  For  this  reason  many  channel  snags  were 
removed  Dy  dynamite,  which  was  also  freely  used  on  stumps  along  the  water's  edge. 

The  following  obstructions  to  navigation  were  removed: 

Snags  pulled 591 

Stumps  pulled  and  destroyed 522 

Shore  snags  cut 1, 840 

Logs  removed  from  channel 137 

Jams  broken  up  and  destroyed 9 

Side  jams  broken  up  and  destroyed 15 

Leaning  trees  felled 588 

TreeH  girdled 192 

Square  yards  of  willows  and  brush  cut 3, 275 

The  river  was  inspected  in  August,  1902,  from  the  mouth  to  Sharkey  by  Assistant 
Engineer  Walter  H.  Polk,  and  l^tween  the  same  points  in  October  bv  Capt.  Charles 
L.  Potter,  Engineer  officer  in  chaige,  and  Assistant  Engineer  T.  C.  Thomas. 

The  general  plan  of  improvement  adopted  for  this  river  is  the  same  as  for  the  Yazoo, 
as  alread;^'  outlined.  No  wing  dams  have  been  built,  although  conditions  probably 
could  be  improved  at  some  of  the  worst  shoals  by  their  construction.  Increased 
depth  over  some  of  the  shoals  has  resulted  from  the  removal  of  logs  embedded  in 
the  bottom.  At  Shegoggs  bar,  where  the  low-water  depth  was  16  inches  some  years 
ago,  a  depth  of  30  inches  has  been  obtained  in  this  way.  The  clearing  out  of  leaning 
timber,  snore  snags,  and  stumps  has  rendered  practically  the  whole  low-water  width 
available  for  navigation  except  at  a  few  shoals.  This  low-water  width  varies  from 
about  200  feet  at  mouth  to  150  feet  at  Sharkey,  the  latter  widtlr being  maintained,  as 
a  rule,  up  to  the  mouth  of  the  Coldwater.  The  worst  shoals  between  the  mouth 
and  Sharkey  are  at  the  mouth  of  the  river,  Shegoggs,  and  Little  Bosom;  where  the 
present  depth  at  the  usual  low  water  is  30  inches.  The  usual  variation  between  low 
water  and  natural  high  water  is  a>x)ut  24  feet;  that  between  low  water  and  high 
water,  due  to  general  overflow  from  the  Mississippi  River,  as  in  1882  and  1897,  is  about 
30  feet. 

The  Tallahatchie  is  navigable  at  high  stages  from  its  mouth  to  its  head  at  the  junc- 
tion of  the  Coldwater  and  Little  Tallahatchie  rivers,  a  distance  of  98  miles.  At  middle 
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stages  boats  ascend  the  Tallahatchie  to  Tillatoba,  84  miles  above  the  mouth,  and  at 
mean  low  water  stop  at  Swan  Lake  bridge,  18  miles  below  Tillatoba.  The  Coldwater 
is  navigable  at  high  water  from  its  mouth  to  Yazoo  Pass,  a  distance  of  37  miles,  and 
the  Little  Tallahatchie  for  about  20  miles  above  its  mouth.  Boats  of  light  draft  for- 
merly ascended  the  Yalobusha,  another  tributary  of  the  Tallahatchie,  as  &ir  as 
Grenada,  Miss.,  a  distance  of  63  miles,  during  extreme  hi^h  water,  but  owin^^  to  the 
obstructed  condition  of  the  stream  and  the  liability  to  being  caught  in  the  river  by 
the  rapid  subsidence  in  stage,  it  has  not  been  navigated  for  many  years. 

(c)    BIO  SUNFLOWER  RIVER. 

The  snag  boat  Columbia,  James  II.  Britton,  master,  left  Vicksbui^,  Miss.,  August 
5,  1902,  entered  mouth  of  Big  Sunflower  Ifi  the  afternoon  of  same  date,  and  proceed- 
ing upstream  on  a  trip  of  inspection  reached  Vicks  Landing,  130  miles  above  the 
moutn,  on  the  7th.  The  boat  then  returned  to  Lake  George,  18  miles  above  the 
mouth  of  the  river,  and  began  working  upstream,  actual  snagging  commencing 
August  9  and  continuing  to  August  24,  wlien  Hollands  Landing,  65  miles  from  the 
mouth,  was  reached.  Wing  diuns  were  built  at  Muscle  shoals  and  foot  of  Cuba 
Island  to  get  the  boat  upstream.  The  stage  was  quite  low,  and  the  lower  stretch 
of  river  demanding  attention  the  boat  turned  back,  but  had  to  pull  over  all  the 
shoals,  even  where  the  water  was  concentrated  by  wing  dams.  On  the  down  trip 
channel  snags  uncovered  by  the  lower  stage  were  removed,  and  at  Alligator  Chute, 
14  miles  above  the  mouth,  the  construction  of  win^  dams  was  resumed  and  continued 
to  01ii)hant  bar,  3  miles  downstream.  Further  wmg-dam  construction  was  rendered 
unadvisable  for  the  time  being  by  a  5-foot  rise.  The  boat  therefore  worked  down  to 
mouth  of  river,  .removing  all  obstructions  in  sight,  and  was  transferred  to  the  Yazoo 
River  work  September  15. 

The  Columbia  returned  to  the  Big  Sunflower  October  4  and  resumed  the  construc- 
tion of  wing  dams,  using  a  barge  and  pile  driver  kindlyplaced  at  the  Grovemment's 
disposal  by  the  Yazoo  City  Transportation  Company,  from  October  4  to  November 
13  fourteen  wing  dams  were  built  between  Horsesnoe  Landing  and  Alligator  Chute 
(2  miles  and  14  miles  from  mouth  of  river,  respectively),  and  three  dikes  built  in 
September  were  strengthened  and  extended.  On  the  ikst-named  date  work  in  the 
Sunflower  River  was  suspended,  the  boat  returning  to  the  Yazoo. 

The  following  is  a  summary  of  the  work  performed: 

Snags  pulled 221 

Stumps  pulled 38 

Shore  snags  cut 140 

Logs  removed  from  channel 32 

Linear  feet  of  wing  dams  built 2, 745 

Tabulated  statement  of  dikes  built. 


Locality. 


Foot  of  Cuba  Island 

Choctaw 

Alligator  Chute 

Mabin  Island 

Foot  of  Mabin  Island 

Head  of  Fifteen-Mile  Island 

Oliphantbar 

Fairview 

Kansas  Crossing 

.\f  uscle  Crossing,  upper  end  . 
Muscle  Crossing,  lower  end. 

Kearney 

Redstore 

Horseshoe  Landing 


Num- 
ber of 
dikes. 

Depth 
found. 

Gain  in 
depth. 

2 

2 
2 

Feet. 
2.0 

2.2 
2.0 

0.9 

.8 
.2 

2.6 
-    2.0 

.6 
LO 

2.0 

.5 

2 

2.0 

1.0 

1 

6 

1.7 

.8 

Remarks. 


Gravel  and  shells;  channel  contracted  to 

90  feet. 
Gravel  and  shells. 
Gravel  bottom;  no  scour. 
Closing  chute  on  left. 
To  remove  central  mud  lump. 
Sand  bottom. 

Do. 

Do. 

Do. 
Whitish  clay  and  shells. 
Closing  auxiliary  channel. 

Do. 
Whitish  clay  and  shells. 
Bottom  blue  clay  and  shells;    channel 
contracted  to  40  feet. 


In  several  instances  scour  was  assisted  by  backing  the  snag  boat  against  the  sboal 
and  working  the  wheel.     In  the  cases  where  "depth  found/'  etc.,  is  omitted  in  ttx^ 
above  table  the  diites  were  built  at  stages  2  to  3  feet  above  low  water.    Dikes  wer^x 
built  in  the  general  case  by  driving  piling  at  2-foot  centers  in  two  rows  4  te^t 
apcurt,  the  space  between  being  filled  with  brush  and  wired  in  place.     1»  *  *^w 
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instances  water-soaked  logs  taken  from  the  channel  were  piled  in  line  on  the  shoals 
to  serve  as  dikes,  and  have  proved  very  efiBcient  in  causing  deposit 

The  general  plan  adoptea  for  the  improvement  of  the  Sunflower  contemplates  the 
removal  of  snags,  felling  of  leaning  trees,  clearing  of  slides,  etc.,  as  for  the  other 
streams  of  the  Yazoo  system,  with  special  attention  to  concentration  of  water  on  the 
shoals  by  spur  dikes. 

The  removal  of  sna^  and  leaning  timber  has  rendered  the  whole  low-water  width 
available  for  navigation  where  the  depth  is  sufficient.  The  improvement  in  depth 
over  the  shoals  is  about  0.7  foot.  The  channel  in  the  Sunflower  was  formed  by  over- 
flow water  from  the  Mississippi  River  and  is  much  too  lar^  for  the  low-water  dis- 
charge. Since  the  building  o!  the  levees  on  the  Mississippi  front  the  annual  scour- 
ing out  of  the  Sunflower  bv  water  deflected  from  the  Mississippi  has  ceased,  and  a 
progressive  fill  has  resulted  in  the  riveri  bed.  The  low- water  depth  on  the  worst 
crossings  is  1.7  feet,  and  in  the  bends  it  seldom  exceeds  2.5  feet.  The  low- water 
width  is  from  250  to  300  feet.  The  usual  variation  from  mean  low-water  level  to 
mean  high  (natural)  is  33  feet  at  mouth  of  the  river  and  17  feet  at  Baird,  140  miles 
up.  The  variation  in  case  of  general  overflow  from  the  Mississippi  River  is  about 
40  feet 

The  present  head  of  high- water  navigation  mav  be  placed  at  Lehrton,  175  miles 
above  the  mouth.  At  m^ium  stages  boats  ascend  to  Hollywood,  111  miles  up,  and 
at  low  water  stop  at  Campbellsville,  19  miles  from  the  mouth. 

The  river  was  inspected  in  August,  1902,  from  the  mouth  to  Vicks  Landing  by 
Assistant  Engineer  T.  C.  Thomas,  and  in  October  from  the  mouth  to  Bonney  Place 
by  CsLpt  Charles  L.  Potter  and  Assistant  Engineer  T.  C.  Thomas. 

(d)  TCHULA   LAKE. 

Quarter  boat  No.  2,  Jam^s  H.  Bobbs,  foreman  in  charge,  was  towed  from  Vioks- 
burg.  Miss.,  to  head  of  Tchula  Lake  August  7  to  11,  1902.  The  boat  was  dropped 
down  the  lake,  doing  some  necessarv  clearing  on  the  way,  and  arrived  at  Marcella 
Landing,  al)out  the  nalfway  point,  August  22.  The  regular  work  of  clearing  banks 
and  blowing  out  logs  and  stumps  from  the  channel  was  begun  2  miles  above  Mar- 
cella  and  carrieil  downstream.  The  banks  were  covered  with  willows  from  3  inches 
to  3  feet  in  diameter,  which  were  felled  for  a  distance  of  50  feet  back  from  the 
water's  edjre  on  both  banks,  in  the  general  case,  and  60  feet  back  on  all  sharp  points. 
The  lake  from  Islandside  down  to  Watson  was  found  impassable  on  account  of  lean- 
ing trees  and  projecting  shore  snags.  The  trees  were  felled  and  cut  into  short 
lengths  and  snags  were  cut  off  close  to  the  j^und  surface  or  blasted.  The  stretches 
from  Quofoloma  to  Mount  Vernon,  Evansville  to  Upper  Bucksnort,  and  Winchester 
to  Tightwad  were  in  very  bad  condition  on  account  of  stumps  and  partly  buried 
logs  in  the  channel.  Caving  banks  at  Stonewall  gave  rise  to  mud  lumps  in  the 
channel,  which  were  removed  with  dynamite.  Seventeen  jams  of  stranded  drift 
logs  were  removed,  the  more  important  being  at  Lower  Marcella,  Mount  Vernon, 
and  Areola.  The  Mount  Vernon  jam  was  200  feet  long  and  solid  from  bank  to  bank. 
The  main  jam  was  at  Areola  and  formed  during  the  high  water  of  1900-1901.  This 
obstruction  filled  the  whole  river  bed  to  the  level  of  the  top  banks  and  during  the 
high  water  of  1901-2  caused  the  accumulation  of  a  drift  raft  reaching  2  miles 
uj^ream.  Navigation  through  the  lower  end  of  the  lake  was  stopped,  even  at  the 
highest  stages,  until  the  planters  and  steamboatmen  directly  interested  raised  a 
small  fund  with  which  the  top  of  the  jam  was  removed,  allowing  the  accumulated 
drift  to  pass  on  and  out  of  the  lake.  The  jam,  as  found  last  low-water  season,  con- 
tained over  5,000  logs,  all  wholly  or  partly  embedded  in  silt,  and  solid  down  to  the 
bottom  of  the  stream.  The  logs  were  loosened  to  successive  depths  bv  the  free  use 
of  dynamite,  cut  into  short  lengths  and  hauled  out  of  the  cnannel  with  ropes. 
Eight  hundred  and  fiftv  pounds  of  dynamite  were  expended  on  this  jam  alone. 
The  party  reached  the  loot  of  the  lake  November  10,  1902,  and  was  transferred  to 
the  Yazoo  River  work.    The  following  obstructions  to  navigation  were  removed: 

Snags  pulled 14 

Shore  snags  cut 2, 884 

Logs  removed  from  channel 2, 496 

Jams  broken  up  and  destroyed 17 

Side  jams  broken  up  and  destroyed 6 

Leanmg  trees  felled 30, 466 

Leaning  tree  topped 1 

Trees  girdled 11 

Square  yards  of  willows  and  brush  cut 3, 230 
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The  water  fell  to  a  very  low  stage  shortly  after  beginnmg  operations,  and  consider- 
able difficulty  was  experienced  in  keeping  the  quarter  boat  abreast  of  the  work. 
Black  Creek,  a  tributary  of  the  lake  from  the  hills  on  the  east,  causes  a  small  dis- 
chai^e  through  the  lower  end  of  the  lake  throughout  the  summer.  After  passing  the 
mouth  of  the  creek  the  quarter  boat  was  mov^  by  impounding  the  discnai^  with 
temporary  dams.  The  boat  would  be  floated  down  the  pooHhus  formed  to  the  dam, 
which  would  then  be  blown  up  and  the  boat  flushed  on  downstream  until  the  flood 
wave  was  dissipated. 

The  lake  goes  dry  durine  the  low-water  season  at  points  between  the  head  and 
Sunrise  Landing,  9  miles  down.  From  the  latter  point  to  Upper  Marcella,  26  miles, 
the  water  is  impounded  in  a  pool  of  fair  width  and  depth.  The  lower  half  of  the 
lake  carries  the  water  from  Black  Creek  out  to  the  Yazoo  and  never  goes  dry,  but 
the  cross  section  of  discharge  dwindles  to  a  width  of  20  feet  in  places,  and  to  a  ruling 
depth  of  3  to  4  inches. 

Before  the  improvement  work  of  last  season  boats  required  a  stage  of  22  to  23  feet 
above  low  water  in  the  Yazoo  to  pass  throueh  the  lake,  and  at  all  stages  from  this  up 
to  high  water  they  were  subject  to  injury  from  leaning  trees  and  projecting  shore 
snags.  The  lake  can  now  be  navigated  at  stages  about  8  feet  above  low  water  in  the 
Yazoo  with  a  head  rise  in  the  latter  stream,  when  a  minimum  depth  of  about  3  feet 
and  a  least-water  width  of  120  feet  are  found. 

The  variation  in  level  from  mean  low  water  to  mean  high  (natural)  is  aliout  20 
feet,  increasing  to  about  30  feet  in  case  of  a  general  overflow  from  the  Mississippi 
River.  The  lake  heads  in  the  Yazoo,  30  miles  below  Greenwood,  Miss.,  and  Returns 
to  that  stream  at  a  point  32  miles  above  Yazoo  CHty,  Miss.,  and  is  navigable  through- 
out its  entire  length  of  60  miles,  at  stages  giving  ihgress  to  boats  at  head  of  lake. 

The  lake  was  inspected  from  mouth  of  Black  Ci^k  to  its  foot  by  Capt.  Charles  L. 
Potter,  Corps  of  Engineers,  and  Assistant  Engineer  T.  C.  Thomas,  in  October,  1902. 
December  9  and  10  the  sna^  boat  Columbia  ran  up  the  lake  as  far  as  Dunbarton,  20 
miles  from  the  foot,  inspectmg  the  stream  for  jams.  The  lake  was  found  reasonably 
free  from  drift,  and  the  snag  boat  proceeded  to  Vicksbui^. 
Very  respectfully,  your  obedient  servant, 

T.  C.  Thomas,  Amtlant  Engineer, 

Capt.  Chas.  8.  Bromwell, 

Corps  of  Engineers. 
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IMPROVEMENT  OF  ARKANSAS  RIVER  AND  OF  CERTAIN   RIVERS  IN 

ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPT,  GRAHAM  D.  FITCH,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPBOVSMBNTS. 


1.  Arkansas  River,  Arkansas. 

2.  White  River,  Arkansas. 

3.  Upper  White  River,  Arkansas. 

4.  Cache  River,  Arkansas. 

5.  Black  River,  Arkansas  and  Missouri. 


6.  Current  River,  Arkansas  and  Missouri. 

7.  St   Francis  and     L'Anguille    rivers, 

Arkansas. 

8.  St.  Francis  River,  Missouri. 


Engineer  Office,  U.  S.  Army, 
Little  Hock,  Arh ,  July  17,  1903. 

General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  fiscal  year  1903  of  the  following-named  works  of  river  and  harbor 
improvements  mider  my  charge.     ♦    ♦    ♦ 

Very  respectfully,  your  obedient  servant, 

Graham  D.  Fitch, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


Y  I. 


IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

Operatixms  this  fiscal  year. — ^The  period  of  actual  operations  this 
year  was  comparatively  short.  Although  preparations  for  active 
operations  were  begun  as  soon  as  possible  after  the  passage  of  the 
river  and  harbor  bill,  the  C.  B.  Reese  did  not  get  into  the  held  until 
August  21  and  the  Arkansas  until  ten  days  later.  There  was  no  con- 
tinuous low-water  period  during  the  year,  and  small  freshets  each 
month  caused  interruptions  in  the  work.  Both  boats  were  compelled 
to  cease  work  the  middle  of  December  because  of  these  frequent 
freshets.  They  rasumed  work  again  in  May,  1903,  the  C.  B.  BeesedX 
Cockrells  on  the  22d  and  the  Arkansas  at  Shoal  Creek  on  the  25th.  In 
this  report  the  figures  shown  thus  (22),  after  the  name  of  a  locality, 
refer  to  its  distance  above  the  mouth  of  the  river. 
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Snagging  opemtions. — The  C.  B.  Reese  was  lyin^  with  the  Missis- 
nippi  Kiver  Coiiimission  fleet  at  Memphis  at  the  beginning  of  the  fiscal 
year,  having  been  there  since  October  25,  1901,  because  tnis  appropri- 
ation did  not  have  sufficient  funds  to  complete  the  rebuilding  of  tbo 
boat  and  brin^  her  home.  The  boat  laid  at  that  fleet  until  July  21, 
1902,  when  this  office  placed  a  small  force  of  mechanics  on  it.     A  com- 

Slete  set  of  bilge  siphons  was  placed,  the  steam  shifting  rigging  taken 
own  and  reassembled  with  a  larger  main  shaft  and  a  new  rase  block, 
and  the  paddle  wheel  overhauled.  Some  of  the  working  outfit  of  the 
boat  was  shipped  to  it  from  the  Little  Rock  warehouse;  the  remainder 
was  purchasea.  That  shipped  from  Little  Rock  was  not  in  very  good 
condition  and  needed  consiaerable  repair,  which  was  made  on  the  boat. 
Active  field  operations  began  at  foot  of  Caldwell  Bend  (9)  August  21 
and  were  suspended  at  South  Bend  December  16.  The  boat  was  run 
to  Little  Rock  and  the  crew  laid  off  December  22.  The  boat  now  laid 
at  Little  Rock  in  the  care  of  watchmen  until  April  16,  1903,  when  a 
partial  crew  was  employed  and  the  annual  repairs  begun.  The  arrange- 
ment of  the  rooms  on  the  main  deck  was  changed  so  as  to  afford  tne 
deck  crew  sleeping  quarters  independent  of  the  rigging  room.  The 
original  arrangement  was  such  that  the  rigging  and  the  working  tools 
were  stored  in  the  same  rooms  as  used  for  sleeping  quarters  for  the 
crew.  In  making  this  change  the  engine  room  was  shortened  about  8 
feet,  necessitating  the  rebuilding  of  lockers  and  work  and  vise  benches 
in  that  room.  The  furnace  for  the  main  boilers  was  rebuilt.  In  one 
of  the  boiler  feed  pumps  the  valve  plate  for  the  discharge  valve  was 
taken  out  and  a  new  plate  carrying  removable  and  renewable  valve 
scats  was  placed  in  its  stead.  Also,  the  plungers  for  this  pump  were 
re-turned  in  a  lathe  to  remove  the  inequalities  in  the  surfaces,  and  a 
new  T-head  for  the  plunger  rods  was  made.  The  electric-light  plant 
from  the  old  Beauregard  yf^A  installed  on  this  boat.  The  cabin  and 
sleeping  quarters  were  furnished  with  screen  doors  and  windows  and 
the  boat  painted  throughout.  The  boat  was  placed  in  commission  the 
second  time  this  year  on  May  16,  and  after  procuring  supplies  and  fuel 
left  for  the  lower  river  May  20.  Snagging  operations  were  resumed 
at  Cockrells  (106)  on  May  22,  but,  on  account  of  a  rising  river,  had  to 
be  temporarily  suspended  on  May  26,  when  the  boat  was  run  to  Swan 
Lake  (80).  It  lay  there,  waiting  for  the  flood  to  pass  out,  until  June 
15,  when  snagging  operations  were  resumed  and  continued  to  the  close 
of  the  year. 

In  addition  to  regular  snagging  work  the  C,  B,  Re^e  towed  the 
hull  for  the  snag  boat  Quapaw  from  Poverty  Point,  or  Foot  of  Cut-off 
(8),  to  Red  Fork  (25),  and  made  a  run  up  White  River  to  Devall 
Bluff  on  an  inspection  of  that  stream. 

At  the  beginning  of  this  fiscal  year  the  snag  boat  Arkansas  was  lying 
at  Little  Rock,  where  it  had  been  since  March  10,  1901,  there  hieing 
no  funds  to  operate  the  boat  during  that  period.  A  crew  was  placed 
on  the  boat  August  16,  1902,  and  it  was  put  in  condition  for  active 
work  with  as  little  delay  as  possible.  It  left  Little  Rock  (174)  August 
31  and  began  snagging  operations  at  Fish  Point  (103)  the  next  day. 
These  operations  were  continued  until  high  water  caused  a  suspension 
of  work.  December  16.  The  boat  was  run  to  Little  Rock  and  the 
crew  laid  off  December  22.  The  boat  laid  here  in  care  of  watchmen 
until  May  1,  when  preparation  for  resumption  of  field  work  was  begun. 
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A  new  canvas  roof  was  placed;  the  condenser  coil  in  the  ice  plant  was 
taken  down  and  a  split  in  it  i^etinned  and  soldered  and  the  coil  replaced; 
the  ammonia  compressor  was  taken  apart,  cleaned,  boxing  rebabbitted, 
and  the  machine  reassembled;  the  paddle  wheel  was  overhauled;  all 
rotten  or  broken  arms  and  circles  were  replaced  with  sound  pieces; 
two  single-brace  journal  hangers  were  placed  on  the  main  drivino 
shafts  of  the  capstans,  and  the  cabin  and  sleeping  (j^uarters  fitted  with 
screen  doors  and  windows.  The  boat  was  placed  m  commission  the 
second  tin  3  this  season  on  the  2(>th  of  May.  It  left  Little  Rock  (174) 
May  23,  began  work  at  Shoal  Creek  (281)  May  25,  and  continued  at 
work  until  the  close  of  the  year.  In  addition  to  the  regular  snagging 
operations,  this  boat  made  two  inspection  trips — one  between  Little 
Rock  and  Vincennes  Bend  (59)  and  the  other  between  Dardanelle  (261) 
and  Little  Rock — and  also  towed  the  hull  for  the  snag  boat  Quapaw 
from  Red  Fork  (25)  to  Little  Rock  (174). 

A  summary  of  the  work  accomplished  ]>y  the  two  boats  and  an 
exhibit  showing  the  distribution  of  time  for  the  fiscal  year  are  given 
in  the  tables  bdow. 

Summary  of  work  iiccmnplished. 


Date. 

Snag  boat. 

Work  done  between— 

Dis- 
tance. 

Snags 

re- 
moved. 

Trees 
cut. 

Drifts 

broken 

up. 

Miles 
run. 

1902. 

August 

SeDtembcr... 

C  JD.  Reese  ....... 

do 

Skinners  and  iSawyera 

Sawmill  Bend  and  Bickoiv. . 

24 

24 

1 

221 

56  ,        '"25 

854             r> 

121 

October 

November... 

December... 

1903. 
May 

ArkansBs 

C.B.  Reese 

Arkansas 

C.B.  Reese 

Arkansas 

C.B.  Reese 

Arkansas 

C.B.  Reese 

Fish  Point  and  Ledwidge. . . 
House  Bend  and   Hanna- 

berry. 
Cockrell  and  Little  Rock... 
Poverty  Point  and  Pendltv 

tcm. 

Robroy  and  Pine  Bluff 

Poverty  Point  and  Oakley  . . 
Murdaugh  and  Simpsons... 

J^imrMnnHRTid  Pinp  Rliiff 

97 
51 

68 
33 

9 
43 

17 

30 

161 
143 

259 

87 

95 
14 

18 

6 

209 
973 

1,671 
2.583 

196 
2,231 
1,433 

1Q 

5 

1 
1 

3 

243 
154 

190 
141 

270 
297 
252 

96 

Jun^f 

Arkansas Vanmcters  and  Shoal  Creek 

C.  B.  Reese '  Simpsons  and  Pine  Bluff — 

Arkansas Little  Rock  and  Pincy 

rO    967    191 

30             M           76'i    75 

101 

65  ■    1,267    341 

Total  for  the 
year. 

Skinners  and  Shoal  Creek.. 

272 

1.150 

13,015            15 

2.592 

DiMrihution  of  time  of  snagboats  for  thejiscal  year. 


C.  B.  Rcesf. 


Completing  rebuilding  of  boat 

In  ord  inary 

Annual  repair 

In  White  River 

Snagging  operations: 

Actual  sn^ging 

Field  repairs 

Fueling I 

Travelmg 

Sundays  and  holidays 

Temporary  suspensions  on  account  of  weather  or  unfavorable  stage  ] 
of  water .' 

I 

Total  fcir  th«*  year 


Arkansas. 


Days. 
HO 

Days. 

131 

177 

30 

32 

5 

76 
18 
9 
17 
25 

21 
166 

It 

9 

9 
25 
20 

16 
156 

:W) 

365 

KNG   1903 


-.SD 
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Repair  to  Red  Fork  revetment. — This  revetment  was  broken  in  ser- 
eral  places  during  the  high  water  of  May,  1898.  It  was  partially 
repaired  in  fiscal  \'car  lt)01.  Caving  of  the  bank  at  one  of  tne  uni'e- 
paired  breaks  threatened  to  injure  a  nigh-water  levee  that  lies  directly 
along  the  brink  of  the  bank  at  this  locality.  For  the  purpose  of  pro- 
tecting this  levee  repair  to  the  revetment  was  begun  this  fiscal  year. 
Contract  was  entered  into  with  Hunter  &  Frey,  of  Memphis,  Tonn., 
to  make  the  necessary  repair,  the  payment  for  the  work  to  l>e  based  on 
the  quantity  of  material  used,  the  contract  rates  being$10.r)0acord  for 
brush  in  place  in  the  mattress,  and  §5.75  a  cubic  yard  for  stone  in 

Elace  in  the  work.  The  contractor  procured  the  stone  on  the  Ohio 
iver  and  barged  it,  2,255  cubic  yards,  to  the  work.  The  brush  was 
procured  from  bars  in  the  lower  river  not  a  great  way  from  the  work. 
Actual  construction  work  was  begun  January  25,  1903.  One  mat- 
tress, 100  feet  wide  by  556  feet  long,  was  sunk  into  place  February  8, 
1903,  since  which  time  the  river  nas  been  at  too  high  a  stage  for 
resumption  of  work.  In  addition  to  placing  the  mattress,  upon  which 
430  cubic  yards  of  stone  were  used,  228  cubic  yards  of  stone  were 
placed  in  making  repair  to  300  linear  feet  of  upper  bank  protei*tion 
upstream  from  the  break  in  the  revetment.  Tlie  contractoi-s  retained 
their  working  force  until  March  7,  when  it  became  apparent  that  work 
could  not  be  resumed  for  some  time.  The  unused  stgne  was  stored  on 
the  bank  and  the  crew  discharged,  two  quarterboats,  two  brush  barges, 
and  a  weaving  barge  being  retained  at  the  site  of  the  work  for  use  in 
completing  the  repair.  During  the  high-water  period  just  passed 
there  has  been  considerable  caving  in  Red  Fork  Bend,  and  the  indica- 
tions are  that  1,250  linear  feet  of  the  lower  end  of  Red  Fork  revet- 
ment has  been  seriously  injured  if  not  practically  destro^'ed.  *  *  * 
United  States  Warehouse^  Little  Rod'. — As  this  appropriation  now 
owns  only  two  snag  boats,  there  is  no  further  use  for  a  warehouse  at 
Little  Rock,  so  the  one  there  was  torn  down  and  it,  together  with  the 
property  that  was  stored  therein,  was  taken  to  Batesville  on  the  hull 
of  tne  old  Beauregard  by  the  snag  boat  Quapaiv  when  that  boat  was 
sent  to  her  field  of  work. 

Ilydraadic  dredge. — The  river  and  harbor  act  of  June  13,  1902, 
appropriated  $110,000  for  continuing  the  improvc^ment  of  the  Arkansas 
River,  and  authorized  the  expenditure  of  so  much  thereof  in  the  dis- 
cretion of  the  Secretary  of  \Var  as  might  be  necessary  in  procuring  a 
suitable  dredge  boat  or  l)oats.  After  making  provision  for  maintain- 
ing and  operating  the  snag  boats,  $70,000  remained  availa))l(»  for  dredges 
until  a  caving  bank  near  the  Red  Fork  levee  endangered  the  levee, 
when  $20,470  of  the  $70,000  was  diverted  to  the  repair  of  the  revet- 
ment, leaving  §49,530  which,  being  insuflScient  to  procure  a  suitable 
dredge,  is  stul  available. 

The  attempts  to  make  and  maintain  navigable  channels  in  this  river 
by  means  of  permanent  works  having  failed  to  give  the  desired  results, 
resort  must  be  had  to  temporary  expedients.  Of  these  hydraulic 
dredging,  which  has  been  successful  on  the  Mississippi  River,  seems 
to  otter  the  best  inducements;  although  to  maintain  a  navigable  chan 
nel  at  all  times  in  the  Arkansas  River  by  this  method  will  be  quite  an 
undertaking. 
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Anj  improTement  to  be  of  material  benefit  to  the  Arkansas  Rirer 
Valley  and  the  community  at  large  should  extend  from  the  mouth  to 
Little  Rock,  173  miles.  Omitting  that  portion  of  the  Arkansas  River 
lying  between  its  junction  with  Wnite  River  and  the  Mississippi  River, 
there  are  fifty-eight  shoals  that  obstruct  navigation  to  Little  Rock. 
The  bed  of  the  river  consists  of  shifting  sand,  making  the  chaiuiel  one 
of  uncertain  position.  The  \  olume  of  flow  of  the  stream  varies  from 
approximately  600,000  cubic  feet  a  second  at  maxinumi  flood  stage  to 
1,160  cubic  feet  a  second  at  minimum  low  water,  theordinary  low  water 
flow  being  2,700  cubic  feet  a  second  at  Little  Rock.  Below  Little  Rock 
the  low-w^ater  flow  increases  until  at  the  junction  with  White  River  (foot 
of  cut-oflF)  the  minimum  flow  is  1,850  cubic  feet  a  second  and  the  ordinary' 
low-water  flow  is  about  3,000  cubic  feet  a  second.  The  flow  of  the 
river  when  at  bank-full  stage  at  Little  Rock  (23  feet  on  Weather 
Bureau  gauge)  is  190,000  to  200,000  cubic  feet  a  second,  seventy  times 
the  ordinary  low-water  flow.  This  shows  the  extent  of  the  destructive 
influences  that  annually  destroy  any  low-water  channels  that  may  be 
developed  during  the  preceding  low-water  season. 

The  channel  depths  are  not  great,  and  generally  during  ordinary  low 
water  are  too  small  to  aflford  profitable  navigation.  It  is  an  exception 
for  the  riv^er  to  be  navigable  all  the  year  out  of  either  Pine  Blutf  or 
Little  Rock.  During  the  last  nine  years  such  navigation  was  possible 
out  of  Little  Rock  during  one  year  only  and  out  of  Pine  Bluff'  during 
two  years  only,  while  in  two  years  of  the  nine  navigation  was  sus- 
penaed  over  the  entire  river,  once  for  a  period  of  nineteen  days  and 
once  for  a  period  of  fifty-three  days.  Gauge  heights  and  discharge 
observations  do  not  indicate  channel  depths.  Every  rise  builds  up  the 
crossings,  making  sand  dams  through  which  the  falling  river  cuts  a 
channel.  A  peculiarity  of  the  Arkansas  River  is  the  slight  difference 
in  depths  on  the  many  shoals  and  the  absence  of  gnidual  shoaling  of 
the  river  from  Little  Rock  down.  The  whole  river  gets  shoal  at  the 
same  time  excepting  when  the  lower  reaches  are  under  the  influence  of 
backwater  from  the  Mississippi  River.  Two  and  five-tenths  feet  on 
the  W^eather  Bureau  gauge  at  Little  Rock  is  ordinary  low  stage.  It  is 
seldom  that  navigation  continues  until  the  river  falls  to  that  stage. 
When  CumbeyvilTe  gauge  on  the  Mississippi  River  is  below  6  and  tne 
Arkansas  River  at  or  below  ordinary  low  stage,  either  in  gauge  height 
or  volume  of  flow,  few,  if  anj^,  of  the  shoals  above  the  foot  of  the 
cut-off  will  have  a  greater  depth  than  2  feet  on  them,  the  majority  of 
them  having  only  18  to  20  inches.  Under  ordinary  conditions  steam- 
boatmen  expect  to  find  on  a  falling  river  only  about  4  feet  in  the 
channel  from  Little  Rock  to  Arkansas  Post,  when  the  Little  Rock 
gauge  is  at  7  feet  and  Cumbeyville  gauge  is  at  22  feet.  With  the 
Arkansas  River  remaining  stationary  and  the  Mississippi  River  falling, 
this  depth  of  only  4  feet  will  be  continued  to  the  head  of  cut-off  when 
Cumbeyville  gauge  shows  18  feet.  When  the  Little  Rock  gauge  is  at 
34^  feet,  2-feet  depths  may  be  expected  from  Little  Rock  downstream 
until  the  influence  of  backwater  irom  the  Mississippi  River  is  felt.  Of 
course  these  relations  between  gauge  heights  ana  channel  depths  do 
not  hold  good  at  all  times,  but  they  do  represent  the  natural  conditions 
as  averaged  by  the  river  men,  the  experience  of  the  Government  boats  * 
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showing  them  to  be  fairly  correct.  Below  is  given  a  table  showing  the 
avenigc  number  of  days  a  year  during  the  la«t  ten  years  that  channel 
depths  wore  4  feet  or  less  and  2  feet  or  less: 


Section  of  river 

Length. 

Miks. 
9 

16 

10 

17 

28 

94 

Num- 
ber of 

shoals. 

•2 

3 
4 

8 
36 

Average 

distance 

apart. 

Days 

per  year 

when  navigable  depths 

are^ 

4  feet  or  le 

as. 

Aver- 
age. 

2  feet  or  less. 

Location  of  Hection. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

Aver- 
age. 

Mouth    to  Caldvrella 
Bend 

MiUt. 
4.5 

2.3 

8.3 

4.2 

3.5 

2.6 

0 

85 

85 

116 

230 

279 

0 

0 

24 

3('> 

75 

113 

0 

54 

60 

80 

194 

2(« 

0 

87 

90 

112 

il2 

177 

0 
0 
0 
0 
0 
15 

0 

Caldwells  Bend  to  Red 
Fork 

35 

Red  Fork  to  .Arkansas 
Post 

54 

Arkansas  Post  to  South 
Bend 

54 

South   Bend    to  Swan 
Lake 

54 

Swan    T^ke   to   Little 
Rock 

72 

Mouth  to    Little 
Rock 

174 

60 

2.9 

In  the  annual  collection  of  commercial  statistics  effort  has  been  made 
to  get  reports  of  periods  of  no  navigation.  From  these  it  can  be  shown 
that  navigation  out  of  Little  Kock  during  the  last  nine  years  has  been 
suspended  on  an  average  of  92  days  a  3  ear,  the  minimum  number  of 
days  l)eing  0  in  fiscal  year  1899,  the  maxinmm  being  230  in  fiscal  year 
1902,  and  the  total  for  the  nine-year  period  being  825.  Out  of  Pine 
Bluff  during  the  same  period  the  total  number  of  days  of  no  navigation 
was  525,  the  minimum  number  being  0  in  fiscal  years  1899  and  1901, 
the  maximum  number  being  187  in  fiscal  3'^ear  1902,  and  the  average 
for  the  period  being  58.  Tlie  boats  running  out  of  Little  Rock  have 
not  been  of  as  light  draft  as  those  running  out  of  Pine  Bluff.  This  in 
a  measure  accounts  for  the  shorter  periods  shown  for  Pine  Bluff.  One 
of  the  boats  running  into  Pine  Bluff,  the  J,  N.  Harbin^  can  carry  300 
bales  of  cotton  on  22  inches  draft,  therefore  frequently  does  business  in 
and  out  of  that  port  when  there  is  slightly  less  than  2  feet  in  the  river. 

The  average  fall  of  the  Arkansas  River  from  Little  Rock  to  the 
Mississippi  Kiver  is  0.67  foot  per  mile.  No  extensive  surveys  have 
been  undertaken  to  determine  exact  slopes  in  the  pools  and  over  the 
shoals  in  low  water,  but  there  is  good  reason  to  believe  that  the  pool 
slopes  are  about  0.25  foot  to  0.33  foot  per  mile,  and  that  the  slopes 
over  the  shoals  will  in  some  instances  be  as  steep  as  2  feeC  per  mile, 
the  slopes  over  the  majority  of  them,  however,  being  less  than  1}  feet 
per  mile.  Dredge  cuts  when  fully  opened  would  tend  to  reduce  the 
slopes  on  the  shoals  and  increase  tliose  in  the  pools,  but  in  estimating 
the  probable  channels  that  can  be  obtained  it  is  safer  to  adopt  the 
slopes  that  nature  gives.  It  has  already  been  stated  that  the  minimum 
low-water  flow  to  be  dealt  with  is  1,160  cubic  feet  a  second.  A  chan- 
nel having  a  surface  width  of  150  feet,  a  bottom  width  of  80  feet,  and 
a  depth  of  4  feet  would  carry  this  volume,  but  the  mean  velocity,  2.4 
feet  a  second,  would  be  destructive.  If  a  mean  velocity  of  1.5  feet  a 
*  second  be  taken  as  the  maximum  that  can  be  permitted,  the  depth  of 
channel  will  have  to  be  reduced  to  2^  or  2f  feet,  the  surface  width 
increased  to  450  feet,  and  the  lx)ttom  width  to  100  feet.  These  are  the 
greatest  depths  that  can  be  expected  during  lowest  stages. 
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During  ordinary  low  water,  when  the  flow  is  2,700  cu])ic  foot  a  sec- 
ond, the  slopes  over  the  shoals  will  be  a  little  flatter  than  at  the  lower 
stages,  and  on  account  of  the  larger  channel  that  can  be  obtained  the 
mean  velocity  can  be  a  little  greater.  If  2  feet  a  second  be  taken  as 
the  limiting  velocity  and  the  slope  be  tiiken  at  1.5  feet  a  mile,  calcula- 
tion indicates  that  the  procurable  channel  will  have  a  surface  width  of 
r>25  feet,  a  bottom  width  of  175  feet,  and  a  depth  of  84  to  4  feet. 
Within  the  last  ten  jears  the  stage  of  river  hajj  been  below  ordinary 
low,  during  which  time  these  depths  could  not  be  maintained  for  204 
days,  the  greatest  period  being  109  days  in  calendar  year  1901 ,  the 
minimum  periods  being  0  days  m  1893, 1895, 1896,  and  1898,  the  aver- 
age per  year  being  26  days.  The  probable  channel  that  can  be 
obtained  during  lowest  waters  is  so  small  that  it  might  of  necessity  be 
too  crooked  to  be  of  any  practicable  beneflt,  even  if  it  could  be  main- 
tained, therefore  it  seems  proper  to  assume  that  no  beneficial  channel 
can  be  obtaine<l  and  maintained  during  the  entire  year.  It  may  be 
possible  that  the  assumed  limit  of  2  feet  a  second  is  a  little  too  high  for 
the  assumed  ordinary  low-water  channel;  if  so  the  depths  will  have  to 
be  reduced.  However,  calculation  seems  to  indicate  that  the  ordinary 
flow  of  the  Arkansas  River  is  suflBcient  to  afford  a  4-foot  channel  from 
the  mouth  to  Little  Rock  during  840  days  a  year  as  an  average,  with 
the  probability  of  the  4-foot  channel  being  maintained  all  tne  year 
during  four  years  in  ten,  and  a  probability  that  it  will  be  maintained 
only  260  days  during  one  year  in  ten. 

As  to  the  type  of  dredge  required,  I  conclude  from  a  study  of  the 
subject  and  from  a  recent  examination  1  made  of  the  dredging  fleet  of 
the  Mississippi  River  Commission  that  for  the  Arkansas  River  a  dredge 
should  fulfill  the  following  conditions: 

It  should  be  a  self-propelling,  steel-hulled,  hydraulic  dredge,  with 
side  wheels,  capable  of  dredging  to  a  depth  of  12  feet  and  having  a 
capacity  of  800  cubia;  yards  of  sand  per  hour;  dmft,  fully  equipped, 
approximately,  3  feet  3  inches;  length,  100  feet;  width,  40  feet;  (lepth, 
6t  feet,  having  one  double-suction  dredging  pump,  with  discharge 
pipe  24  inches  m  diameter;  the  pump  to  have  one  inclosed  tive-bladed 
runner  and  a  rectangular  casing  with  renewable  casing  liners  of  steel 
and  to  be  direct  connected  to  a  pair  of  horizontal,  tandem,  compound 
condensing  engines;  the  steam  plant  to  consist  of  six  four-flued  boilers 
of  the  Mississippi  River  type  set  in  two  batteries,  to  have  two  suction 
heads,  with  flaring  mouthpieces  suspended  in  a  suction  well  by  means 
of  two  A  frames  connectea  at  their  heads;  the  sand  agitator  to  be  of 
the  water-jet  type;  the  discharge  pii>e  to  have  at  the  stern  a  swivel 
elbow,  so  that  tne  pipe  line  can  be  deflected  and  the  spoil  deposited  to 
one  side;  the  pontons  to  be  keel  boats  with  ruddi^rs  and  arranged  to 
swing  under  tne  pipes  with  the  current;  the  pipe  line  to  b(>  150  feet 
long,  with  its  rigia  sections  joined  together  by  universal  couplings; 
the  baflSie  plate  to  be  movable  so  as  to  assist  in  deflecting  the  pipe  lines; 
the  dredge  to  be  equipped  with  propelling  engines  of  the  Mississippi 
typ*,  electric-light  plant,  and  refrigerating  plant,  and  be  proviaed 
with  cabin  accommodations  for  the  crew. 

In  most  features  the  dredge  would  be  similar  to  the  Kappa  and  the 
JPlad^  though  with  lighter  machiner}-  in  order  to  reduce  the  draft. 
It  should,  however,  in  my  opinion,  differ  from  the  Kappa  and  the 
Flad  in  the  following  particulars: 

First  To  permit  of  either  upstream  or  downstream  dredging  the 
suction  should  be  reversible,  as  on  the  Ihlta, 
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Secoud.  The  jet  agitator  should  be  supplied  with  water  by  a  pump 
of  the  centrifugal  type,  as  on  the  Zeta  and  Epsilon^  but  with  a  10-incn 
discharge. 

Third.  Instead  of  raising  the  spud  anchor  with  a  steam  cylinder  a 
cable  should  be  used,  worked  by  a  double-cylinder  vertical  engine,  as 
on  the  Zi4a  and  Epnihrn,  These  two  dredges,  however,  eacn  have 
separate  engines  for  raising  the  spud  anchor  and  the  suction  heads. 
This  is  not  considered  necessary,  and  one  engine  with  two  drums  should 
be  used  to  raise  both  the  suction  heads  and  the  spud  anchors. 

Fourth.  The  two  suctions  should  be  latticed  together. 

Fifth.  The  hull  should  be  stiffened  with  hog  chains. 

Such  a  drcdffe  is  estimated  to  cost  about  $110,000. 

At  least  six  dredges  would  be  required.  Between  Ldttle  Rock  and 
Swan  Lake  are  36  snoals,  the  average  length  of  which  at  ordinary  low 
water  is  approximately  1,400  feet,  making  9^  miles  of  shoals  that  have 
a  depth  of  less  than  4  feet  two  hundred  and  three  days  during  the 
year.  If  the  time  for  opening  each  shoal  be  estimated  at  two  days, 
seventy-two  days  of  actual  dredging  time  would  be  necessary  to  open 
a  channel  in  this  94  miles  of  river.  If  this  is  to  be  opened  in  two 
weeks'  actual  time,  five  dredges  of  800  cubic  vards  nominal  capacity 
would  be  required.  Between  Swan  Lake  and  Arkansas  Post  are  12 
shoals,  the  aggregate  length  of  which  is  approximately  2^  miles. 
Eight  of  these  shoals  show  less  thafti  4  feet  one  hundred  and  ninety- 
four  days  a  year,  and  would  require  dredging  at  the  same  time  as  those 
lying  above  Swan  Lake.  Since  the  river  in  this  45-mile  section  is 
generally  narrower  than  above,  one  dredge  could  probably  open  within 
two  weeks  the  4  shoals  that  have  less  than  4  feet  for  eighty  days  in 
addition  to  the  first-mentioned  8.  From  Arkansas  Post  to  Caldwells 
Bend  there  are  10  shoals,  but  they  are  comparatively  short,  aggregat- 
ing only  about  three-fourths  mile  in  length,  and  have  less  than  4  feet 
for  onlv  sixty  days  a  year.  The  river  in  this  section  is  narrow,  the 
bends  short,  and  the  direction  of  flow  at  high  water  does  not  vary  much 
from  that  at  low  water;  therefore,  it  is  likely  that  dredge  cuts  would 
remain  open  during  one  low-water  season.  It  is  possible  that  some  of 
the  shoals  in  the  Swan  I^ke -Arkansas  Post  section  would  remain  open 
for  a  season;  therefore,  it  will  be  assumed  that  one  dredge  can  open  and 
maintain  a  4- foot  channel  during  ordinary  low  water  from  the  mouth  of 
the  river  to  Swan  Lake.  This  one  with  the  five  required  between  Swan 
Lake  and  Little  Rock  makes  six  required  for  the  river.  It  would  be 
necessary  to  keep  these  in  conmiission  practically  all  the  time,  and  the 
annual  operation  expenses  would  be  $150,000.  The  first  cost  of  the 
dredges,  together  with  supply  steamer,  fuel  boats,  etc.,  would  be 
$635,000,  if  all  the  dredges  be  contracted  for  at  one  time  with  one 
firm.  This  is  a  large  amount  of  money  to  invest  in  permanent  plant 
to  use  in  experimental  work.  The  Mississippi  River  from  Cairo  to 
Peters  has  a  minimum  low-water  flow  of  71,000  to  79,000  cubic  feet  a 
second,  an  ordinary  low-water  flow  of  100,000  cubic  feet  a  second,  and 
natural  depths  seldom  as  small  as  5  feet.  The  adopted  channel  to  be 
maintained  is  9  feet  deep.  During  the  fiscal  year  ending  June  30, 
1902,  eighteen  localities  required  dredging,  f ullv  employing  the  ser- 
vices of  six  dredges.  R(»membering  that  the  ordinary  low-water  flow 
of  the  Arkansas  River  is  only  2,700  cubic  feet  a  second,  and  that  it 
frequently  falls  below  this,  and  occasionally  becomes  as  small  as  1,200 
cubic  f(*et  a  second;  that  the  ordinary  low- water  depths  are  about  9 
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feet,  and  in  many  instances  only  18  inches,  it  might  appear  b}'^  com- 
parison with  Mississippi  River  flow  and  depths  that  the  estimate  of 
six  dredges  required  to  maintain  a  4-foot  channel  through  the  58 
shoals  in  the  Arkansas  River  is  too  small.  Taking  into  consideration 
the  large  first  cost  of  a  dredge  fleet,  it  would  appear  better  for  this 
appropriation  to  lx)rrow  a  dredge  from  some  otner  one  and  try  it  a 
season  to  see  what  results  can  be  obtained  and  just  how  much  territory 
one  dredge  can  take  care  of  The  balance  remaining  on  hand  from  the 
dredge  allotment  is  sutficient  to  meet  the  expenses  of  such  an  experi- 
mental run;  therefore,  in  the  estimate  for  the  fiscal  year  ending  June 
30, 1905,  snagging  operations  only  are  provided  for. 

Recojnniei^datioiis  for  future' operatioiw. — The  available  funds  are 
suflSlcieot  to  operate  the  C.  B.  tteese  until  August  15,  1903,  and  the 
Arlcanms  until  December  1,  1903,  when  operations  will  have  to  cease. 
The  balance  that  will  then  be  available  will  be  sufficient,  barring  acci- 
dents, to  care  for  the  boats  until  June  30,  1904,  but  no  longer,  the 
estimated  balance  availablo»for  that  date  being  ^125.  Nine  months' 
operations  by  the  Arkanm^  and  five  months  by  the  O,  B,  Reem  are 
none  too  much  to  applv  to  the  river  each  year.  The  actual  working 
expenses  of  the  boats  for  that  period  of  time  will  be  $28,000,  to  which 
should  be  added  at  least  $7,000  for  annual  repair  and  care  of  boats 
during  winter,  making  $35,000  required  annually  for  snagging  alone. 
The  estimate  for  the  amount  required  annually  for  dredging  is  with- 
held until  the  experimental  dredging  can  be  done,  thus  making  the 
estimated  amount  that  C4in  be  profitebly  expendea  during  the  fiscal 
year  ending  June  30,  1905,  cover  snagging  operations  only. 

Money  statement, 

July  1,  1902,  balance  unexpended $111,698.26 

June  30,  1903,  amount  expended  during  fiscal  year $34, 168. 87 

Leas  sales 994.76 

33,174.11 

July  1,  1903,  balance  unexpended 78, 524. 15 

July  1,  1903,  outstanding  liabilities 3,307.87 

July  1,  1903,  balance  available 75,216.28 


July  1,  1903,  amount  covered  by  uncompletwl  contracts 10, 833. 52 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 ,  1903 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

July  3,  1832:  For  improving  the  navigation  of  the  Arkansas  River, 
Arkansas,  Indian  Territory,  and  Kansas  (less  $38  carried  to  Hurplus 

fund) $14,962.00 

Mardi  3,  1835:  For  improving  the  navigation  of  the  Arkansas  Kiver. .        40, 000. 00 

March  3,  1S37:  For  (rontinuing  the  works -  -^        25, 000. 00 

July  7, 18.'W:  For  the  improvement  of  the  Arkansas  River  ( less  $1,155.66 

carried  to  the  surplus  fund ) 38,  884.  34 

From  appropriations  1842-1844  ( estimate)  ^0, 000. 00 

August  30,  1852:  For  the  improvement  of  the  Arkansas  River  (less 

$269.47  carrieil  to  surplus  fund ) 39,  730.  53 

From  appropriations  1866-1878  (disbursements  reported  l>y  Colonel 

Suter) :m,8:u.59 
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April  14,  1S7B:  For  removing  the  l>ar  at  Fort  Smith,  Ark  ..' $10,000.00 

June  18,  1878:  For  removing  the  bar  in  the  Arkansas  River  at  Fort 

Smith 10,000.00 

March  '\  1879: 

For  improvement  of  Arkansas  River  between  Fort  Smith,  Ark., 

and  Wichita,  Kans 20,000.00 

For  removing  snagR,  sand  l»n<,  wrecks,  and  other  obetructions, 
and  correcting  and  deepening  the  channel    ♦    ♦    ♦    on  the 

Arkansas  River 30,000.00 

June  14,  1880: 

For  improvement  of  Arkansas  River  between  Fort  Smith,  Ark., 

and  Wichita,  Kans 15,000.00 

For  improving  Arkansas  River  at  Pine  Bluff 25, 000. 00 

For  removing  snags,  wrecks,  and  other  obstructions    ♦    *    ♦    on 

the  Arkansas  River \ 35,000.00 

Mar(!h  3,  1881 : 

For  improving  Arkansas  River  between  Fort  Smith,  Ark.,  and 

Wichita,  Kans 24,000.00 

For  improving  Arkansas  River  at  Pine  Bluff ^       23,000.00 

For  improving  the  Arkansas  River 25,000.00 

August  2,  1882: 

Continuing  improvement  between  Fort  Smith,  Ark.,  and  Wichita, 

Kans 20,000.00 

Continuing  improvement  at  Pine  Bluff,  Ark 20, 000. 00 

Continuing  removal  of  snags,  wrecks,    ♦    ♦    *    from  the  Arkansas 

River 35,000.00 

July  5,  1884: 

For  survey  of  the  Arkansas  River  from  Little  Rock  to  the  mouth .        19, 000. 00 

Improving  Arkansas  River  at  Pine  Bluff,  Ark 55, 500. 00 

For  removing  obstructions  in  Arkansas  River  from  ita  mouth  to 

Wichita,  Kans 36,000.00 

For  the  protection  of  the  harbor  at  Fort  Smith,  Ark 5, 000. 00 

Augusts,  1886: 

Continuing  improvement,  according  to  plan  and  recommendation 
in  Appendix  V  13,    Executive  Document  No.  1,   Forty-ninth 

Congress 75,000.00 

For  the  removal  of  snags,  wrecks,  and  other  obstructions 19, 875. 00 

August  11,  1888: 

Continuing  improvement    *    *    *    between  Wichita,  Kans.,  and 

the  navigable  mouth  of  the  Arkansas  River 150, 000. 00 

For  removing  obstructions 25, 000. 00 

September  19,  1890: 

Continuing  improvement  from  Wichita,  Kans 180, 000. 00 

For  operating  snag  boats  and  removing  obstructions 20, 000. 00 

July  18,  1892: 

Improving  Arkansas  River,  Arkansas  and  Indian  Territory 250,000.00 

Removing  obstructions  a.id  operating  snag  boats 20, 000. 00 

August  18,  1894: 

Continuing  improvement  ($10,000  may  be  used  in  removing  obstruc- 
tions and  operating  snag  boats) 250, 000. 00 

Removing  obstructions  and  operating  snag  boats 20, 000. 00 

June  3,  1S96: 

Continuing  improvement  ($15,000  may  be  used  in  removing  obstrucr 

tions  and  operating  snag  boats) 100, 000. 00 

Removing  obetructions  and  operating  snag  boats 20, 000. 00 

March  3,  189^): 

Continuing  improvement  ($50,000  may  be  used  in  removing  snags, 

sand  bars,  and  other  obstructions) 100, 000. 00 

Removing  obstnictions  and  operating  snag  boats 20, 000. 00 

June  13,  1902:  Continuing  improvement  and  for  maintenance,  includ- 
ing the  general  improvement  and  removing  obetructions  and  operat- 
ing snag  boat« 110, 000. 00 

Total  appropriations 2,350,783.46 

September  15,  1900:  Allotted  from  emergency  river  and  harbor  act 
J  une  (),  1 900,  for  rej  »airs  to  Red  Fork  revetment 10, 000. 00 

Total  appropriations  and  allotments 2, 360,  783. 46 
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EXPENDITrRBS. 

For  removing  oDetnictionH  anci  operating  snag  l)oat8 $1, 056, 654. 13 

For  original  construction  of  works  for  permanent  im- 
provement, including  survey  of  river  from  Little  Rock 
to  the  mouth 903,311.93 

For  maintenance  of  works  for  permanent  improvement .       322, 293.  25 

Total  expended  to  June  30, 1903 $2,282,259.31 

Unexpended  July  1,  1903 78,524.15 

2,  :m,  78:^.  46 


CONTRACT   IN   FORCE  (EMERGENCY). 

Name  and  address  of  contractor:  Hunter  &  Frey,  Memphis,  Tenn. 

Nature  of  (x>ntract:  Repairs  to  Hed  Fork  revetment. 

Rate: 

Stone,  per  cubic  yard,  $5.75  in  place. 

Brush,  per  cord,  $10.50  in  place. 
Contract  approved  December  8,  1902. 
Work  }>egan  January  25,  190:^. 
Expiration  of  contract,  April  22,  1903. 
Extension,  reasonable  time. 


COMMERCIAL   RTAT1KTIC8. 


No  report  was  received  of  any  commerce  above  Webbers  Falls,  Ind.  T.,  nor  between 
Fort  Smith,  Ark.,  and  Roseville,  Ark.,  59  miles  below.  Steamboats  made  reiwrts 
that  navigation  was  suspended  out  of  Fort  Smith  from  October  17  to  Noveml)er  11; 
out  of  Little  Rock  from  Augunt  23  to  30,  from  September  22  to  27,  and  from  C)ctol)er 
23  to  November  16,  and  out  of  I^ne  Bliiff  from  November  1  to  14.  Upper  Revilells, 
57  miles  above  the  mouth,  was  the  hea<l  of  navigation  during  period  of  lowest  water 
this  fiscal  vear. 


List  of  vesseU  that  navigaitd  Arbinnaa  River  from  May  St^  1902^  to  Junt  i,  190S. 


Name. 

Net 
ton- 
nage*. 

Draft,  Ic 

taded. 
BargCH. 

Ft.  in. 

Between— 

R      d 
ipH. 

52 
4 
4 

80 
6 
4 

20 

^ 

12 
8 
5 

23 
3 

44 
6 

35 

i:> 

1 

1 

2.) 

3 

1 
5 

Pafffien- 

Steamer. 

gen*. 

i 

9  : 

64 

234 
66 

88 

164 

83 
298 

266 

67 
47 

53 

Ft.  in. 
2    0 

2  0 

4  0 

3  0 
8    6 

3    6 

1  8 

5  0 

3  0 

4  0 

2  0 

2    6 

f Little  Rock  and  Kciflcr  Onarrv 

Mjntle  Corey 

^    "  iLittlelUKtkandFourcheU'^ave.. 

8    0 

do 

Nettle 

Little  Rock  and  Keifter  Quarry 

5    0 

Little  Rock  and  BrowiiH  Landing. . . 
MisHiflsinni  Riverandloinrineonmns 

Joeiic 

Qulckntep 

3    0     Mif»i»dr)t)i  Hi vor  and  (*arlRmf  \a^i>^ 

luo 

J.C.Atlee 

6    0 
3    0 

8    0 

MiMsiiwippi  River  and  Red  Fork 

f  Little  Rock  and  Pine  Bluff 

Little  Rock  and  Dardanelle 

Little  Rock  and  Fletrhcrs 

j/*e: 

Dardanelle 

Little  Rock  and  Union  City 

465 

/  loftHfO  ... 

Little  Ro<'k  and  Lastcrs 

Little  Rw'k  and  Ronevillc  ...., 

Kxcurnion  trii  :• 

MisHiwlppi  River  and  Red  Fork 

Memphi.M  and  Pine  Bluff 

— do 

Memphis  and  Corrinc 

Memphis  and  Upper  Revtlell 

(Little  Rock  and  Pine  Bluff 

1.100 

Lucille  Now  land.. 
J.N.Harbin 

2.0?<2 
I            800 

[        1, 403 

A.D.Allen 

Myrtle  B 

Elva 

1  Little  Rock  and  Shoal  Creek 

Fort  Smith  and  WebberH  FhIIh  and 
intermediate  points. 

/Dardanelle  and  Shoal  Creek 

\Dardanelle  and  Petit  Jean  River. . . 

1 
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Clauificatioji  of  commerce  reported  year  ending  May  Slj  190S. 


Artii'h-s. 


Cotton 

Cotton  soed 

HideN  and  8kinM 

Live  stock 

LumbtT 

{HavoM  and  bolts 
Proviwons 


EHtimated  value,  $2,389,020. 


Y  2. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Operations  this  fiscal  year. — Emergency  contract  for  a  wooden  hull 
to  be  used  with  tne  niachinery  of  the  old  snag  boat  Beauregard  was 
entered  into  with  ¥A,  J.  Howard,  Jefferson vilTe,  Ind.,  July  23,  1902. 
The  amount  of  the  contract  was  ^,810,  which  included  the  delivery 
of  the  hull  at  Memphis,  Tenn.  The  hull,  as  built,  is  128  feet  long, 
31  feet  8  inches  wide,  and  4  feet  1  inches  deep  at  side  in  lowest  part. 
It  was  launched  October  25  and  delivered  at  Memphis,  Tenn.,  Novem- 
ber 10.  Hen*  it  was  loaded  with  150  tons  of  coal  for  the  Arkansas 
River  snag  boats  and  towed  to  that  river  by  the  hired  steamer  Joy 
Patton,  The  /^«/^m  delivered  iho  hull  to  the  snag  boat  C,  B,  Beese 
at  Poverty-  Point.  The  Beese  store<l  a  portion  of  the  coal  on  the  bank 
near  there  and  some  on  the  bank  near  Red  Fork,  where  the  hull  was 
delivered  to  the  snag  ho^t  Arkansas,  The  latter-named  boat  towed 
it  to  Little  Rock,  arriving  there  November  22.  At  that  place  the 
machinery  and  the  cabin  from  the  old  Beauregard  was  transferred  to 
it.  The  boat  thus  built  is  named  the  Quapaw,  and  the  cost  of  build- 
ing it  was  borne  by  the  appropriations  for  improving  Black,  Current, 
and  White  rivers.  This  work  was  practicalh-  completed  and  the  trial 
trip  made  March  28.  The  boat  left  Little  Rock  for  h(»r  field  of  work 
April  18,  having  in  tow  the  hull  of  the  old  Beauregard^  loaded  with 
the  property  that  was  stored  in  the  Little  Rock  warehouse  and  the 
hunter  and  other  material  saved  from  that  building  when  it  was  torn 
down.  The  old  hull  was  delivered  to  the  upper  White  River  work  at 
Lock  No.  1  April  2(3.  The  Qitapaw  then  began  snagging  operations 
April  29.  After  cleaning  the  river  between  locks  numl)ered  1  and  2, 
upper  White  River,  and  the  new  channel  caused  b\-  the  failure  of  the 
abutment  at  Dam  No.  1,  the  boat  began  working  between  Bates ville 
and  Newport  May  7,  and  although  the  natesville  gauge  indicated  5  feet 
a)K)ve  low  water,  it  was  three  days  pulling  over  tatty  Bread  shoal, 
three-fourths  of  a  mile  below  Lock  No.  1.  This  abnormal  condition 
of  the  channel  was  due  to  the  general  change  in  the  conditions  that 
have  existed  since  the  flanking  of  the  abutment  to  the  dam  at  that 
lock.  Three  days  after  the  l>oat  got  over  Fatty  Bread  shoal  it  was 
compelled  to  leave  this  section  of  the  river  because  of  high  water.  It 
ran  down  to  Orand  Glaize,  Itl  miles  below  Newport,  and  began  work- 
ing in  that  vicinity,  but  the  high  water  stopped  work  there  on  the  21st 
of  May.  The  boat  ran  to  Newport,  where  she  lay  until  the  end  of 
the  month,  when  she  was  transferred  to  Black  River.     The  results  of 
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the  snagging  operations  are  77  snags  pulled  and  256  trees  cut  above 
Jacksonport,  4  sn^s  pulled,  1  drift  broken  up,  and  79  trees  cut  in  the 
vicinity  of  Grand  Glaize. 

The  C.  B.  Reese  was  used  on  an  inspection  trip  up  to  De  Vails  Bluff 
in  December.  On  her  way  back  to  tne  Arkansas  River  she  removed 
9  snags  from  the  channel  tJetween  Clarendon  and  De  Vails  Bluff. 

Eatimatts  for  future  ap^rcUiojis, — The  C,  B,  Reese  will  enter  tliis 
river  August  15,  1903,  and  be  operated  in  it  until  December  1,  1903. 
The  Quavdw  will  also  be  in  this  river  during  the  month  of  October, 
1903.  Tuese  operations  will  practically  exhaust  all  the  available  funds, 
the  amount  estimated  as  available  December  1, 1903,  being  only  $2,300, 
the  greater  portion  of  which  will  be  needed  to  care  for  these  boats 
until  other  funds  are  made  available.  To  continue  the  snagging  oper- 
ations and  maintain  and  care  for  the  boats  $22,000  will  oe  reqmred 
during  the  fiscal  year  ending  June  30, 1905.  This  is  in  addition  to  the 
amomit  available  June  30,  1903. 

Money  statement, 

July  1.  1902,  balance  unexpended $22,912.30 

June  30,  1903,  amount  expended  during  fiscal  year 10, 846. 27 

July  1,  1903,  balance  unexpended 12,066.03 

July  1,  1903,  outstanding  liabilitiefl 176.87 

July  1,  1903,  balance  available 11,889.16 


fAmount  that  can  be  profitably'  expended  in  fiscal  year  ending  June  30, 
I     1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1903 22,000.00 

Submitted  in  compliance  with  retjuirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Appropriations  for  this  river  have  been  partly  for  limited  reaches,  partly  for  the 
whole  river,  and  partly  for  this  river  in  combination  with  others. 
The  appropriations  tor  this  river  separately  and  for  reaches  of  it  are  as  follows: 


June  23,  1874 150,000.00 

August  14,  1876 10,000.00 

March3,  1879 10,000.00 

Junel4,1880  ,.! 20,000.00 

June  14, 1880 5, 000. 00 

March3,1881 8,000.00 

August  2,  1882 6, 000. 00 

August  2,  1882 4, 000. 00 

July5,  1884 35,000.00 

August  5,  1886 18, 000.  00 

August  11,  1888 25,000.00 


September  19,  1890 $30,000.00 

July  13,  1892 75,000.00 

August  18,  1894 52,000.00 

June  3, 1896 22, 000. 00 

March  3,  1899 14, 815.  00 

June  13, 1902 22,000.00 


Total 406,815.00 

Expended  to  June  30,  1903. .  394,  748. 97 

Balam-e  July  1,  1903..     12,066.03 


CONTRACT  (EMKRGKNCY). 

Name  and  address  of  contractor:  Ya\.  J.  Howard,  Jeffersoiivillo,  Ind. 

Nature  of  contract:  New  hull  for  snag  boat  Beauregnrd. 

Rate:  $5,810. 

Con tnw^t  approved:  July  23,  1902. 

Work  l)egan:  July  28,  1902. 

Kxpiration  of  contract:  November  10,  1902. 
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COMMERCIAL   KTATISTICft. 

Tho  rivor  Ix^low  Jaoksonport  was  navijcrable  all  the  year  for  boats  of  not  moro  than 
2  J-foot  draft.  Between  Jackson  port  and  Batesville  the  river  was  not  navigable  durinff 
the  low-water  w^ason,  which  b^an  early  in  July  and  ended  about  the  middle  m 
Novemlx^r.  The  hijrh-water  season  began  in  December  and  continued  until  June. 
This  long  T>eriod  of  high  water  is  the  (^use  of  the  reduced  tonnage  reported  by  the 
timl)er  imiiistries,  as  the  water  in  the  river  bottomg  prevented  them  obtaining  the 
timber.  The  packet  lines  were  reoiyanized  during  tne  year,  the  new  arrangement 
iK'ing  a  weekly  packet  between  Rosedale  and  Clarendon;  one  between  Judsonia  and 
Augusta;  one  Ixitween  Jacksonport  and  Augusta,  and  one  between  Newport  and 
Clarendon. 

LUtt  of  boats  thai  natigated  White  Rivera  Arkanms,  between  May  SI,  190^^  cmd  June  i,  190S, 


Name. 


City  of  Peoria  . . . 

Joflie 

City  of  Idaho 

Monarch 

A.  R.  Bra^ir 

F.  W.  Tucker.... 

Mary  F.  Carter . . 

J.  B.  Galloway  . . 
Geo.  Pope 

Currentview 

Gen.  Joe  Wheeler 
Hosmer 

Rtusell  Lord 

Susan 

Jack  Rabbit 

Quickstep 

Harry  Waltz 

Kennedy 

Buck  Elk 

Greyhound 


Net 
ton- 
nage. 


128 

284 

66 

43 

162 

99 

50 

36 
62 

33 

65 
62 

186 


178 

72 

66 

63 
126 

68 

9 


Draft,  loaded. 


Steamer. 


Jt.  in. 

3  6 

4  0 
3  0 
3  6 
8  0 

5  0 

2  6 

8  0 

3  0 

1  4 


2 
3 


6 
6 

0 


4  0 

2  0 

2  6 

1  8 
8  0 

2  6 


Barges. 


ft.  in. 
4    0 


Between— 


5 
4 
4 
6 
5 


6 
4 


1 
6 


0 
0 
0 
0 
0 


3    6 


0 
0 


3    0 


8 
0 


6    0 


4    6 


6  0 

4  0 

3  0 

1  2 


6    6        6    6 


CUrendnn  and  Memphis 

Mississippi  River  and  Logging  ( lamp 
Ne^^)ort  and  Clarendon 

Jacksonport  and  Augusta 

do 

(Clarendcm  and  Little  Red  River 
Clarendon  and  St.  Charles 
Crocketts  Bluff  and  Rosedale 

Augusta  and  Clarendon 

Augusta  and  Little  Red  River 

fNewport  and  Bains  Mill 

\Newport  and  Augusta 

Newport  and  McBees 

Mouth  of  White  River  and  Little 

Red  River. 
Mouth  of  White  River  and  Devall 
Bluff. 

I  Rosedale  and  Little  Red  River 

\ Devall  Bluff  and  Cache  River 

Rosedale  and  Clarendon 

fNewport  and  McDougal  Landing. . . 
iNewport  and  Black  River  points  . . . 

Newport  and  Pocahontas 

Mississippi  River  and  Batesville 

do 

pi ississippi  River  and  Bayou  LaGrue 
\Mis8is8ippi  River  and  Cut-off 


Round 
trips. 


gers. 


20  

3   

20   

20  

60  60 

16  16 

4    

14  12 

2    

40   

26   

6' 

2  6 

2    

16   

8   

80   

8  ! 

80  186 

3  I  6 

5  19 
18  ,              25 

1  I 

1    

8  1 

4   


(Jlamfication  of  commerce  reported  year  ending  May  Sly  190S, 


Articles. 


Estimated  value,  1882,226. 


Cotton 

Cotton  f*eed 

Luml^)er 

Staves  and  bolts 

Provisions 

Mussel  shells.... 
Piling 


Tons. 


1,062 
7.604 
8,434 
3,800 
1,213 
8,716 
6,150 


Articles. 


Square  timber 

Saw  logs 

Railroad  ties 

Cedar 

Miscellaneous  freights 

Total  tonnage  reported 


Y3 


Tons. 


466 

66.022 

60,646 

400 

491 


140,013 


IMPROVEMENT  OF  UPPER  WHITE  RIVER,  ARKANSAS. 

Operations  tKU  -fiscal  year, — At  Lock  and  Dam  No.  1  the  land  and 
guide  cribs,  the  lock  house,  a  frame  warehouse,  and  the  dam  were  built. 
At  Lock  and  Dam  No.  2  the  upper  guide  and  the  upper  land  cribs 
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were  nearly  completed,  the  lower  land  crib  was  built  up  to  pool  level, 
the  lock  gates  and  gear  for  same  were  placed,  revetment  below  the 
lock  built,  and  the  paving  of  the  bank  slope  behind  the  land  wall  of  the 
lock  about  three-fourths  completed.  All  floating  plant  was  repaired 
excepting  the  quarter  boat  Albany^  which,  having  become  unservice- 
able, was  bea<!hed  on  a  bar  below  Lock  No.  2.  The  dipper  dredge  was 
thoroughly  overhauled  and  a  new  hull  built  for  the  towboat  Cleveland, 
The  upper  works  and  machinery  from  the  old  hull  have  been  trans- 
ferred to  the  new  one  and  the  rebuilding  of  the  boat  is  nearly  finished. 

The  first  lockage  was  made  at  Lock  No.  1,  October  16,  but  the  lock 
did  not  remain  in  service  long,  for  on  the  night  of  November  25  the 
abutment  was  destroyed.  This  abutment,  which  was  begun  in  August, 
1900,  and  completed  in  February,  1901,  was  built  with  its  top  only  2 
feet  above  the  crest  of  the  dam  and  with  its  land  arm,  which  was  128 
feet  long,  entering  the  bank  only  8  feet  at  the  level  of  its  top.  As  at 
the  epoch  of  submergence  of  the  abutment  there  would  be  a  aifference 
of  level  between  the  two  pools  of  12.7  feet,  it  is  presumed  that  the 
design  was  adopted  for  reasons  of  economy  solel3\  On  November  19 
the  pool  rose  above  the  top  of  the  abutment,  making  it,  in  effect,  sunply 
a  portion  of  the  dam.  Tne  grouted  riprap  below  tne  stem  of  tne  abut- 
ment was  soon  attacked,  and,  on  November  25,  in  spite  of  every  effort 
to  save  it,  the  abutment  was  destroyed  bv  the  river  eroding  below  it 
and  then  overturning  it,  making  a  cut  through  which  the  entire  flow 
of  the  river  passed  when  at  mediimi  or  low  stages.  No  particular 
damage* was  done  the  dam  in  general,  and  to  protect  the  exposed  end 
a  heavy  layer  of  derrick  stone  was  placed  there.  As  the  natural  width 
of  the  river  at  normal  pool  level  at  the  site  of  the  dam  is  500  feet,  and 
the  original  length  of  the  dam  onlv  324  feet,  a  longer  spillway  was 
desired;  therefore  no  effort  was  maae  to  close  the  cut  or  prevent  its 
widening.  *  This  cut  has  now  widened  sufliciently  to  permit  building 
344  feet  additional  length  to  the  dam,  and  the  new  abutment  has  been 
located  and  construction  begun.  The  original  dam  has  a  step{>cd  face; 
this  is  to  be  converted  into  a  slope  to  comply  with  the  suggestion  of 
the  division  engineer,  and  the  extension  to  the  dam  will  have  a  similar 
slope.  The  main  shafts  for  operating  the  discharge  valves  are  too 
lignt,  one  of  them  at  Lock  No.  1  having  been  twisted  in  two.  New 
shafts  and  operating  ge^r  have  been  purchased.     *     *     * 

The  following  extract  from  the  report  of  Mr.  William  Parkin,  assist- 
ant engineer,  gives  more  detailed  information  concerning  the  work 
done. 

*  *  lr  *  *  *  * 

At  the  close  of  last  fiscal  year  nothing  ^^as  being  done  at  Ix>ck  No.  1  except  caring 
for  property,  but  active  operations  were  commenced  on  July  28,  when  a  small 
crew  started  framing  and  placing  timber  for  the  portion  of  the  main  dam  inside  of 
the  lock  coffer  and  excavating  for  the  upper  river  crib.  The  dredge  Van  Frank 
started  from  Ixx'k  No.  2  on  the  same  day  to  begin  excavating  for  tlie  dam  at  No.  1, 
but  owine  to  low  water  the  dredge  had  to  di^  through  several  shoals  to  get  down  the 
river,  ana  did  not  arrive  at  Lock  No.  1  until  August  14,  beginning  the  excavaticm 
for  the  dam  the  next  day.  In  the  meantime  the  excavatitm  for  the  upper  river  crib 
had  been  completed  by  hand  and  construtrtion  commenced,  this  crib  being  com- 
pleted August  26.  The  crib  is  150  fet^t  long,  with  a  drift  gap  10  feet  wide  at  the  head 
of  the  lock. 

The  lower  land  crib  is  only  20  feet  long  and  had  been  brought  to  half  height  the 
season  before.     Work  on  this  crib  was  begun  on  August  12  and  complete<l  on  the  18th. 

The  excavation  for  the  lower  river  crib  was  started  with  a  derrick  lK>at  and  orange 
peel  bucket  on  October  25,  but  owing  to  the  flankin]^  of  the  abutment  the  crib  was 
not  entirely  completed  until  Decemter  8,  1902.     This  crib  was«  also  150  feet  long. 
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As  soon  as  a  pile  drirer  could  be  spared  from  the  work  at  Dam  No.  2  one  was  sent 
to  Lock  No.  1,  and  on  the  11th  of  August  the  driving  of  triple-lap  sheet  piles  on  the 
upi>er  8i<ie  of  the  abutment  was  begim.  The  piles  were  all  driven  by  August  19, 
which  completed  the  abutment  except  backfilling  on  upper  side,  which  was  done 
shortly  after. 

DAM. 

The  timber  for  the  dam  was  all  stored  on  top  of  the  high  bank  about  600  feet 
above  the  dam,  and  the  piles  were  so  arranged  that  a  track  leading  back  from  the 
river  had  ]>iles  of  timber  close  by  on  each  side.  Banning  at  the  ^ge  of  the  high 
bank  an  incline  fitted  with  rollers  was  built  down  mto  the  water,  upon  which  the 
timbers  for  the  dam  slid  into  the  river,  the  timl)ers  being  placed  on  the  rollers  from 
the  car  at  the  top  of  the  hill.  This  proved  to  Ixj  a  quick  and  cheap  method  of  han- 
dling pquare  timl)er  in  large  quantities  from  the  top  of  a  long  sloping  bank  to  the 
water. 

The  dredge  starte<i  excavation  for  the  dam  on  August  15  by  tearing  out  the  old 
cofferdam,  and  completed  the  entire  exciivation  on  Si*ptember  5,  most  of  the  excava- 
tion being  gravel,  though  considerable  loose  rock  and  bowlders  were  removed. 

The  actual  construction  of  the  dam  was  commeni-ed  on  August  24;  the  first  section, 
80  feet  long,  swung  into  position  on  the  25th;  the  setrond  section,  of  the  same  length, 
on  September  2;  and  the  third  section,  150  feet  long,  on  Septeml)er  8. 

The  filling  with  stone  was  begun  August  27  and  completed  Octol)er  1,  the  last 
sheeting  driven  October  11,  and  the  water  began  going  over  the  dam  at  11.30  a.  m., 
October  12,  1902.  Puddling  was  startt^d  Septemlx»r  25  and  completed  on  October  30, 
the  most  of  it  being  placed  Dy  a  side-dump  scow  that  was  built  on  the  works,  and  the 
balance  shoveled  from  barges  by  hand.  Part  of  the  backfill  was  gumbo  and  part 
gravel.  It  was  all  loaded  on  barges  by  the  dredge  Van  Frank.  As  the  south  end  of 
the  dam  rested  on  gravel,  triple-Tap  sheet  piles  9  by  12  inches  were  driven  on  the 
upper  side  of  the  dam  for  a  distance  of  1 10  feet  out  from  the  abutment,  and  on  the 
lower  side  for  a  distance  of  120  feet  out  from  the  abutment,  the  balance  of  tl\e  dam  on 
the  unper  side  being  sheeted  with  double-lap  1  J-inch  plank  driven  down  among  the 
bowlders  by  hand.  No  trouble  was  experienced  during  the  construction  of  the  dam. 
The  sections  were  built  in  the  water  at  a  iK>int  a  few  hundred  feet  above  the  work,  the 
bottom  being  built  to  suit  careful  soundings  previously  taken.  When  the  sections 
drew  about  all  the  water  there  was  in  the  river  l)etween  the  dam  site  and  the  section 
it  was  towed  to  position,  lined  up,  and  building  continued  until  it  reflttnl  on  the 
l)ottom.  Onl^  every  other  T)en  was  filled  with  stone  until  after  the  la.st  section  of 
the  dam  was  in  plat^  and  weighted.  The  first  two  sections  were  swung  into  position 
by  lines  from  the  upper  river  guide  crib,  which  ejttended  150  feet  above  the  lock. 
The  last  150-foot  section  was  held  by  lines  from  the  same  place,  and  also  by  lines 
from  two  climips  of  piles  driven  in  a  suitable  position. 

Two  eight-hour  shifts  were  used  in  the  construction  of  the  dam,  working  from  4 
a.  m.  to  8  p.  m.,  ten  minutes  being  allowed  for  lunch  at  8  a.  m.  and  4  p.  m.  As 
driving  sheet  piles  is  a  slow  iob  at  best,  three  shifts  of  eight  hours  each  was  used 
when  on  that  work.  Before  tne  completion  of  the  dam  siicli  timber  as  was  thought 
necessary  was  cut  from  the  banks  between  Locks  No.  1  and  No.  2. 

PLANKING    OF    ABUTMENT. 

As  stated  in  a  special  report  made  to  you  on  that  day,  the  river  began  running 
over  the  top  of  the  abutment  on  November  19,  and  earlv  in  the  week  a  break  was 
seen  below  the  abutment  in  the  grouted  riprap  at  the  lower  end,  extending  back 
alK>iit  40  feet,  upstream  35  feet,  and  the  paving  had  fallen  vertically  about  5  feet. 
A  timber  bulkhead  was  at  once  started  on  top  of  the  abutment  to  turn  the  water 
over  the  dam  and  away  from  the  paving,  and  as  a  temporary  protection  this  was 
successful.    The  break  was  filled  with  riprap  as  soon  as  possible  and  on  the  24th  a 

Erotection  crib  started  below  the  abutment,  and  every  available  man  and  team  was 
ired  to  hurry  its  constniction  and  push  the  delivery  of  riprap,  with  which  a  large 
part  of  the  bank  was  covered  to  a  depth  of  several  feet. 

The  work,  however,  was  delayed  very  much  by  rain,  in  which  many  men  abso- 
lutely refused  to  work,  or  even  let  their  teams  work,  and  on  the  night  of  November 
25,  about  12  p.  m.,  the  river  fianked  the  abutment  and  turned  the  stem  of  same  com- 
pletely over  (the  points  of  the  piles  sticking  up  above  low  water),  the  break  being 
about  200  feet  wide  the  next  morning. 

On  account  of  the  very  swift  current  at  the  end  of  the  dam,  it  was  necessary  to 
protect  the  end  of  the  structure  from  undermining,  and  to  this  end  there  was  placed 
523  cubic  yards  of  lai^  derrick  stone  at  and  along  the  outboard  end  of  the  dam. 
Considerable  of  the  backfill  was  lost  on  account  of  tnis  swift  current. 
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Apron  of  dam, — Up  to  December  31,  1902,  the  river  remained  too  high  for  any 
examination  to  be  made  of  the  dam,  but  on  that  date  an  examination  revealed  the 
fact  that  the  freijuent  rises  had  considerably  damaged  the  apron,  there  being  two 
separate  places,  each  about  30  feet  long,  where  the  decking  had  gone  out  entirely, 
and  one  section  about  80  feet  long  in  which  the  lt)wer  edge  of  the  apron  had  raised 
2  feet.  One  hundred  and  two  cubic  yards  of  large  derrick  stone  was  at  once  ])laced 
on  the  damaged  apron  to  hold  it  in  pla<*e  during  the  winter  floods,  and  until  the 
river  got  low  enough  to  permit  of  repairs  Ixjing  made. 

As  the  324  feet  of  dam  already  built  has  b^n  ordered  changed  from  a  step  to  a 
sloiie  dam,  it  will  be  necessary  to  remove  all  the  step  decking,  and  the  large  stone 
will  be  removed  and  repairs  made  when  the  <'hange  in  shape  of  dam  is  undertaken. 

iMck  gaiea. — It  was  intended  to  complete  the  excavation  of  the  lower  lock  approach 
after  the  constniction  of  the  dam,  and  this  work  was  in  progress  when  the  abutment 
was  flanked,  but  was  then  suspended,  as  the  new  dam  could  not  be  put  in  until  the 
next  low-water  season.  With  a  view  to  reducing  the  probable  amount  of  deposit  in 
the  lower  approach  during  the  coming  winter,  both  the  upi:)er  and  lower  lock  gates 
were  chained  back  to  the  walls,  leaving  the  water  free  to  run  through  the  lock  and 
keep  the  lower  approach  sinmred  out.  During  the  night  of  December  15,  1902,  the 
lower  gates  broke  their  fastenings  and  swung  around  against  the  miter  sill  with  such 
force  as  to  rack  them  out  of  sha])e  considerably,  the  top  of  the  land  gate  at  the  toe 
being  alK>ut  5J  feet  farther  downstream  than  the  river  gate,  which  broke  loose  a  few 
minutes  after  the  land  gate.  The  closing  of  the  lower  gates  stilled  tlie  water  enougli 
to  render  safe  the  closing  of  the  upper  ^tes,  although  there  was  25  feet  of  water  on 
the  lower  miter  sill. 

Very  little  of  the  iron  work  is  dsypaged,  but  it  is  possible  that  the  gates  may  have 
to  Ije  taken  down  to  be  properly  repaired.  It  is  ])roposed  to  do  this  work  when  the 
new  valve  gear  is  i»ut  in. 

Lock  hoiiney  fencing f  etc. — The  lock  house  is  a  duplicate  of  the  one  built  tw^o  years" 
ago  at  Lock  I^o.  2,  except  that  a  full  instead  of  a  half  cellar  was  put  in.  Excavation 
for  the  foundation  was  started  October  7,  1902,  the  house  completed  February  5, 
1903,  and  the  office  force  moved  into  it  the  following  week.  A  cistern  was  built  for 
the  lock  house  with  a  capacity  of  3,200  gallons.  It  was  walled  with  brick  and 
plastered  with  cement. 

During  December  and  January  a  plank  fence  with  good  cedar  posts  was  built 
around  tne  lock  grounds  proper,  the  total  length  of  fence  being  1,056  feet. 

Snrveif  of  pool  Xo.  1. — A  survey  of  pool  No.  1,  to  determine  the  amount  of  over- 
flowed land,  was  started  soon  after  the  pool  filled  and  was  carried  to  a  point  about  5 
miles  above  l^>ck  No.  1,  when  field  work  was  suspended  on  account  of  the  lowering 
of  the  pool  by  the  flanking  of  the  abutment.  The  survey  has  l^een  mapp^^d  as  far 
as  made. 

Warehoiute. — A  warehouse  29  by  70  feet  has  been  built  at  at  the  ship  yard  just 
above  the  lock,  most  of  the  lumber  coming  from  a  30  by  70  foot  warehouse  in  Little 
Rock,  which  was  wrecked,  and  brought  to  Batesville  by  the  UrS.  snag  boat  QuapaiVy 
arriving  April  26,  1903.  A  track  was  built  through  the  house  and  run  down  the 
bank  to  elevation  286,  to  expeilite  the  handling  of  heavy  materials  and  property. 

Work  to  he  done. — The  following  work  has  yet  to  be  done,  viz:  (1)  Build  new  abut- 
ment; (2)  put  in  protection  crib  Iwlow  same;  (3)  pave  abutment  slope;  (4)  revet 
bank  below  c^rib;  (5)  build  levee  from  abutment  back  to  high  ground;  (6)  construct 
about  344  linear  feet  of  dam;  (7)  raise  apron  of  present  dam  (324  feet  long)  3  feet 
and  change  from  step  to  slope  dam;  (8)  repair  lower  lock  gates;  (9)  place  new  valve 
shafts  and  gearing;  (10)  remove  temporary  buildings  and  grade  lock  yard. 

At  present  a  force  is  employe<i  on  the  construction  of  a  new  hull  for  the  Oerelnnd, 
and  the  dipper  dredge  I'an  Frank,  assisted  by  a  large  derrick  with  an  orange-peel 
bucket,  is  excavating  for  the  foundation  of  the  new  abutment. 

******  It 

LOCK   AND    DAM    NO.  2. 

At  the  close  of  last  fiscal  year  there  was  nothing  but  repair  work  in  progress,  and 
the  general  conditions  were  about  as  follows: 

The  lock  was  built  and  the  valves  and  ladders  set;  the  space  behind  the  land  wall 
of  the  lock  had  been  filled  with  gravel;  the  lock  tender's  cottage  built;  the  concrete 
abutment  completed  and  part  of  the  pile  revetment  Mow  same  built,  and  the  timber 
extension  of  the  abutment  completed,  tlie  latter  being  virtually  a  <lam  250  feet  long 
connecting  the  abutment  with  a  high  bank  in  the  rear,  which  docs  not  overflow. 

The  following  are  the  main  items  of  work  accomplished  during  the  fiscal  year 
ending  June  30,  1903,  viz:  (1)  Excavated  for,  built,  and  backfilled  the  250-foot  sec- 
tion of  dam  on  piles  which  sets  outside  the  main  channel  of  the  river;  (2)  excavated 
for  and  built  the  upper  river  guide  crib  and  (3)  the  upper  land  crib;  (4)  built  and 
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placed  lx)th  eete  of  lock  gates;  (5)  placed  operatinpr  gear,  snubbing  poeta,  etc.,  and 
cut  g(*Ar  Heats  for  new  valve  gears;  (6)  built  the  bank  revetment  l)elow  the  lock; 
(7)  tore  down  tlie  1(>\v<t  arm  of  the  old  lock  cofferdam;  (8)  finisheil  as  much  of  the 
jmving  behind  tlie  land  wall  as  can  be  done  (alx)ut  three-fourths  of  it)  until  the 
temporary  buildings  are  removed;  (9)  built  part  of  the  revetment  below  the  abut^ 
ment;  [VO)  stacked  at  the  north  ena  of  the  dam  all  the  timber  that  had  been  deliv- 
ere<l  at  F^niheart  switch  for  the  main  dam. 

Abutment  rei'ehnent. — Work  was  begun  July  14,  when  excavation  for  the  sheet-pile 
revetment  Wow  the  abutment  was  begun.  A  double  shift  was  put  on  the  work  and 
the  excavation  was  accomplished  on  the  18th.  The  round  piles  in  this  revetment 
drove  so  hard  that  it  was  decided  not  to  attempt  driving  the  sheet  piles,  but  to  pro- 
tect the  bank  by  a  timber  crib  filled  with  stones,  and  this  will  be  built  during  the 
coming  season. 

The  JoO-foiit  dam  on  piles. — The  dredge  Van  Frank  started  excavating  for  this  section 
of  the  dam  on  July  19,  complete*!  the  cut  on  the  25th,  and  started  for  Ijock  No.  1  on 
the  28th.  As  the  bank  through  which  the  dredge  had  to  cut  was  about  12  feet  above 
low  water,  the  waste  ])ile  soon  became  so  high  that  the  dredge  could  not  swing  over 
it  and  a  double  shift  of  teams  ( si -x teen  hours)  was  useii  to  keep  the  dirt  out  of  the 
wav  of  the  dredge  working  eight  hours. 

driving  round  piles  for  the  foundation  of  the  dam  was  b^un  with  a  double  shift 
on  two  pile  drivers  July  28  and  completed  August  6.  Driving  triple  lap  9  by  12 
inch  piles  with  two  drivers  was  begun  August  2  and  completed  on  the  22d,  two 
shifts  being  used  up  to  the  8th,  and  after  that  three.  The  first  timbers  placed  were 
the  caps  for  tluj  sheet  pile  drivers  to  rest  on,  but  real  timber  construction  b^;an  the 
day  the  sheet  piling  was  finished  (August  22)  and  was  completed  November  14. 

As  this  part  of  the  dam  is  out  ot  the  main  channel  and  above  ordinary  low-water 
stages,  it  was  feasil)le  to  ))lace  the  stone  filling  from  wagons,  and  this  was  done,  a 
•wagon  road  l>eing  constructed  on  top  of  the  dam  from  which  the  stone  was  thrown 
into  the  pens  on  each  side.     This  filling  was  completed  Noveml)er  14. 

The  dam  was  backfilled  with  teams,  work  being  started  October  24  and  finisheil 
November  15.  Most  of  the  crew  was  sent  to  Dam  No.  1  when  the  pile  driving  at 
Dam  No.  2  was  complete<l. 

Paritnj  hehiwi  land  nail  of  liH'k. — This  work  was  started  October  2  and  was  sus- 
pended for  the  season  Noveml)er  11  on  a^'count  of  the  temporarv  buildings,  which 
will  have  to  be  remove<l  l^fore  the  paving  can  l>e  cc^mpletea.  About  three-fourths 
of  the  work  is  done. 

The  paving  is  laid  on  a  \xh\  of  gravel  and  a  goo<l  portion  of  the  paving  blocks  were 
cut  to  shape  in  the  wooils,  the  balance  being  cut  from  ordinary  riprap  stored  on  the 
yard. 

The  ^00-foot  bank  revetment  Maw  lock. — This  revetment  has  not  the  ordinary  brush 
mattress  foundation,  as  the  toe  of  the  riprap  slope  is  among  the  boivlders  on  the  rock 
bottom  of  the  river.  The  bank  l)elow  the  lock  was  graded  to  a  slope  of  1  on  2  and 
the  paving  carrieii  to  the  top  of  the  bank.  The  work  was  started  November  10 
and  finished  December  17. 

rpper  land  crib. — .\  small  portion  of  the  crib  next  to  the  head  of  the  lock  had  been 
place<l  the  year  before,  to  serve  as  a  footing  for  the  riprap  protection  upstream  from 
the  upper  wing  wall  of  lock.  Excavation  for  the  foundation  of  the  remainder  of  the 
crib  was  begun  November  17  and  the  crib  completed,  except  the  decking,  December 
1 1 .     The  crib  flares  toward  the  shore  and  is  55  feet  long. 

Vjtper  river  crib. — This  crib  is  150  feet  long,  with  a  10-foot  drift  gap  next  to  the  wall. 
The  excavation  wa.s  started  January  8,  and  considerable  dynamite  was  used  among 
the  immense  lK>wldcrs  bofore  a  level  be<l  could  l)e  secured  upon  which  to  build  the 
crib.  The  work  was  all  done,  except  decking,  February  28,  and  all  of  the  pens  are 
filled  with  stone  except  three. 

Djurr  river  crib. — Since  the  completion  of  the  other  cril>s  several  attempts  have 
been  made  to  build  the  stnicture,  but  owin^  to  the  frequent  rises,  during  wnich  the 
work  wiis  stnpjKMl  and  the  silt  was  deposited  several  ftn^t  in  depth,  the  work  was 
finally  abandoned,  and  the  cril>  will  be  put  in  just  before  the  main  dam  is  built. 
The  tearing  out  of  the  lower  arm  of  the  cofferdam  was  charged  to  this  work. 

L(K'.k  (jato'. — The  construction  of  the  gates  was  l^egun  January  5,  and  they  were  com- 
pleted ilay  5.  The  upper  gates  were  placed  March  30  to  April  4  and  the  lower  gates 
May  5  to  11.     All  the  oi>orating  machinery,  snubbing  posts,  etc.,  have  been  placed. 

In  setting  the  lower  gjitcs  it  was  necessary  to  coffer  off  the  pit  with  a  needle  dam 
and  ymmp  out  the  uit.  Doing  this  occupie<l  the  time  from  April  21  to  May  4,  the 
footing  for  tlie  needles  being  so  irregular  that  the  leakage  was  too  great  for  the  pump 
to  overcome.  After  the  gates  w-ere  finally  place<i  an  attempt  was  made  to  put  in  a 
new  needle  sill,  but  a  suaden  rise  floo<le«l  the  pit  early  the  next  morning,  and  the 
new  sill  will  Ik*  placed  when  the  new  valve  gears  are  put  in. 
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MISCELLANEOUS. 

Discharge  observationH:  Nine  observations  have  been  made  for  discharge  during 
the  i)a8t  year,  two  of  which  were  at  quite  high  stagen.  The  resuhs  are  given  in  the 
table  below. 

Discharge  obitervatioiufy  Upper  White  Biver^  ArkanmM. 
[Maxwell  Gin  is  2  miles  below  Lock  No.  2.    Site  ft>r  Lo<*k  No.  3  i.s  12  mileH  aliovt-  lock  No.  2.] 


Locality. 


Maxwell  Gin 

Do 

Do 

Do 

Do 

Do 

Do 


Lock  2 
lower 

sill 
gauge., 


Water 
width. 


1902. 
July     2 

ao... 

July     3 
...do... 
July    6 

July   '9" 
I      1903 

8ite  for  Lock  No.  3 '  May  22 

Do •  Juilo    5 


13.4 

18 

12,5 

11.9 
9 

8.8 
6.2 

20.8 
19.1 


Feet. 
473 
470 
455 
445 
404 
403 
375 

820 
820 


Mean 
depth. 

Area. 

Average 
velotrity. 

Feet. 

Sq.feet. 
6,690 

FLpersec. 

13.9 

4.405 

14 

6,583 

4.395 

13.1 

5,951 

4.11 

12.7 

6,676 

3.65 

11.6 

4,696 

2.761 

11.6 

4,656 

2. 672 

9.5 

3,570 

1.48 

15.4 

12,644 

5.849 

15.7 

12,841 

6.34 

charge. 


Cit./l. 
per  8CC. 
29,026 
28.919 
24,458 
20.703 
12,965 
12.441 
5,282 

73,959 
81,386 


MifoeUanunu. — The  eear  pita  have  been  cut  for  the  new  valve  gear,  timber  cleared 
from  the  bank  above  tne  lock,  minor  rejyairs  made  to  machinery  and  property;  a 
tramway  2,079  feet  long  built  to  facilitate  the  handling  of  timber  from  the  railway 
to  the  Ofun,  and  all  the  timber  so  far  receive<l  for  the  dam  transferred  from  the  rail- 
road switch  to  the  north  end  of  the  dam,  where  it  has  l)een  carefuHv  stacked,  it 
being  the  intention  to  delay  the  construction  of  Dam  No.  2  until  Dam  jfo.  1  is  built. 
About  890  cubic  yards  of  stone  has  been  delivered  for  tilling  the  main  dam  and 
probably  two-thirtis  of  the  timber. 

The  section  of  dam  on  piles  built  this  year  is  to  l>e  changed  from  a  step  U)  u  slope 
dam,  and  this  work  will  t>e  done  during  the  present  low-water  season  if  the  timlwr 
can  be  secured. 


The  following  work  is  yet  to  \ye  done:  (1;  Change  250  feet  of  dam  already  luiilt 
from  a  step  to  a  slope  dam;  (2)  construct  410  feet  of  sloix'dam;  (8)  build' lower 
river  and  (4)  laud  cribs;  (5)  place  new  valve  shafts  and  gear;  (6)  complete  paving 
behind  the  land  wall;  (7)  remove  the  temporary  buildings,  and  (8)  grade  and  (9) 
fence  the  grounds. 

Floating  pUmi. — At  various  times  during  the  nast  year  the  different  pieces  of  floating 
property  have  been  repaired  as  per  statement  Wlow.  They  are  all  in  good  condition 
exigent  the  quarter  boat  Albany,  which  was  Ixiached  and  wrecked  in  June,  such  tim- 
ber from  the  cabin  as  could  be  used  again  being  stored  at  Lock  No.  2. 

Barge  No.  i.— Calked  all  around;  rwiecked  with  2-inch  pine. 

Barge  No,  S, — Same. 

Barge  No.  S. — Gunwales  calked;  32  new  deck  plank  put  in. 

Barge  No.  4- — Removed  si'ab  deck  of  1-inch  oak  and  recalked  ])ine  deck. 

Barge  No.  5  (dump  scow). — Put  in  5  new  door  arms. 

Derrick  boat  No.  J. — No  repairs  to  boat  proper,  but  tln^  upright  Mundy  boiler  had 
new  door  flanges  put  in. 

Dredge  Van  Frank. — This  boat  was  too  wide  over  all  to  pass  through  the  locks,  an<l 
to  remedy  this  difficulty  the  boat  was  cut  down  on  each  sid(^  2  i\*et  iu  wi<ltli  for  a 
<listance  of  10  feet  back  from  the  head,  and  the  anchors  set  in  the  re('«>s  thus  mad**. 
To  strengthen  the  hull,  which  was  built  in  1890,  and  also  to  form  a  new  gunwale  for 
the  recesses  cut  out  for  the  anchors,  a  10-inch  bulkhead,  72  feet  long,  was  put  in  on 
each  side,  2  feet  from  the  ol<l  gunwales. 

New  anchors  have  been  put  in  and  all  the  anchors  shod  with  st<^'el  shoes.  A  new 
foundation  was  built  under  the  l)oom  and  new  cast-steel  to])  and  l>()ttonj  castings  put 
in  place  of  the  old  inm  castings  at  the  foot  of  the  lx>oin.  The  old  boom  guys  were 
r.-movcnl  and  larger  ones  substituted,  and  the  trunnion  ring  and  strap  at  the  head  of 
the  A  frame  was  replaced  by  new  and  larger  ones. 

A  special  dock  was  placed  under  the  stern  and  entirely  new  stern  anchor  frames 
put  iu.     New  foot  blocts  were  placed  for  the  A-frame  guys,  an<l  an  auxiliary  chain 
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put  in  which  takes  hold  at  the  stern  trannonri.  The  boat  has  been  side  docked  all 
aroun<l,  wx  new  gunwale  plaukR  put  in,  each  32  feet  long,  and  both  rak(*8  and  sideH 
calkeii  above  and  below  the  water  line.  New  canvas  roof  was  put  on  l)oth  the 
hurricane  and  lM)iler  deck?,  and  the  ca])in  ])ainted  inside  and  out. 

The  dipi>er  was  thoroughly  overhaule<l  and  the  bottom  half-8ole<l. 

Totrhoat  Cirreland. — This  boat  had  only  minor  repairs  during  the  year,  and  her 
c^bin  and  machinery  are  now  being  placed  on  a  new  ino<lel  hull,  20  feet  by  110  feet. 

The  timlKjrfor  the  l>oat  should  have  Ijeen  delivert^l  in  January,  but  none  of  it  had 
been  delivered  to  March  17,  upon  which  day  a  small  mill  near  L(H'k  No.  2  was  hired 
and  enough  timlKT  cut  from  the  stock  on  hand  for  Dam  No.  2  to  build  the  boat. 
The  first  frames  were  set  up  April  13,  th(^  hull  launched  May  21,  and  the  cabin 
transferred  from  the  old  to  the  new  hull  May  21). 

lit/cotniiwndatuyfUH  nxjardlnq  future  <ah'rations, — When  this  project' 
wtis  adopted  there  was  no  railway  in  the  upper  White  River  Valley 
alx)vc  Batesville,  and  all  that  section  of  eountrv  was  dependent  either 
upon  wa^on  transportation  over  mounUiin  roads  to  milways  quite  a 
distance  off  or  upon  the  verv  uncertain  transportation  by  boat  down 
the  White  River  to  Bat^sville,  where  milway  connection  could  be 
made.  Neither  the  large  quantities  of  zinc  ore  in  Marion,  Boone, 
Baxter,  Newton,  and  Searcy  counties,  of  Arkansas,  nor  the  tine  marble 
beds  in  this  section  could  be  operated  with  profit  })ecause  no  facilities 
existed  for  cheap  ti*ansix)rtation;  hence  it  appeared  that  the  improve- 
-nient  of  this  stream  for  all  the  v<'ar  round  navitjation  should  be  under- 
taken  by  the  General  Government.  Batesville,  beinj^  a  railway  point, 
and  Buffalo  shoals,  being  near  the  southeastern  border  of  the  mineral 
belt,  were  selected  as  the  terminals  of  the  section  of  the  river  to  be 
improved.  This  arrangement  made  the  8t.  Louis,  Iron  Mountain  and 
Southern  Railway,  at  Batesville,  the  tinal  carrier  of  any  commerce 
arising  on  upper  White  River  and  destined  to  a  distiint  point.  The 
White  River  })etween  Batesville  and  Jacksonport  (88  miles  below)  is 
not  navigable  all  the  year;  therefore  this  project,  if  carried  to  com- 
pletion, would  make  of  Upper  White  River  an  isolated  improvement. 
Having  in  view  only  the  making  of  an  outlet  for  the  upper  White 
River  country  and  remembering  that  the  markets  are  to  the  north  and 
east,  there  would  not  have  been  much  gained  by  extending  this  project 
down  to  the  naturally  deep  w^ater  below  the  mouth  of  Black  River,  for 
Newport  would  have  simply  been  another  point  of  connection  with 
the  Iron  Mountain  Railwav  svstem.  It  is  true  that  a  railwav  connec- 
tion  would  have  been  offered  at  Jacksonport,  but  at  that  time  the 
White  and  Black  River  Railway,  which  nas  a  terminus  there,  was 
only  a  local  road.  Rjiilway  conditions  in  tlie  upper  Whito  River 
countrv  are  different  now.  The  St.  Louis  and  Northern  Arkan- 
sas  Railway  Company  has  built  a  road  from  the  Eureka  Springs 
bi-anch  of  the  St.  Louis  and  San  Francisco  Railroad  to  Marshall 
via  Harrison,  thus  entering  the  mineral  belt  from  the  west.  The 
White  River  Railway  Company,  a  St.  Louis,  Iron  Mountain  and 
South(»rn  Railway  enterprise,  is  now  building  a  road  from  Batesville, 
Ark.,  to  Carthage,  Mo.  This  line  follows  directly  up  the  White  River 
Valley  from  Batesville  to  Ck)tter,  where  it  crosses  and  le^ives  the 
White  River,  entering  and  passing  through  one  section  of  the  mineral 
belt.  During  the  past  year  this  road  was  carried  from  about  the  pro- 
posed location  of  Lock  No.  3  to  Cotter,  and  is  now  operated  to  Buffalo 
City,  the  upper  limit  of  this  project.  Within  a  short  time  train  service 
will  be  established  to  Cotter,  a  new  town  al>out  1  mile  below  McBees 
Landing  and  12  miles  above  Buffalo  City.  These  roads  of  course  fur- 
nish Ijctter  transportation  facilities  than  have  heretofore  existed  and 
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it  is  to  be  expected  that  the  country  will  be  filled  rapidly  with  settlers 
and  that  several  small  towns  will  be  established.  Irom  this  probable 
increase  in  population,  and  hence  in  business,  it  might  be  argued  that 
commerce  on  upper  White  River  will  be  increased  through  the  build- 
ing of  these  new  railways,  but,  when  one  takes  into  consideration  the 
fact  that  the  final  outlet  a,s  well  as  the  initial  inlet  to  any  commerce 
that  may  pass  over  the  river  is  the  railway,  this  argument  seems 
unsound.  It  is  hardly  probable  that  shippers  will  elect  to  transfer 
freights  from  a  railway  to  boat  for  onlj'  a  short-distance  shipment  on 
the  river  when  the  railway  from  which  it  was  transferred  pa^^es 
through  the  same  point  of  destination;  similarly  with  commerce  orig- 
inating on  White  Kiver  within  the  limits  of  this  project.  If  the  orig- 
inal loading  be  on  boat  it  is  but  a  short  distance  until  the  freight  must 
be  removed  from  the  boat  and  be  loaded  onto  the  very  railway  that 
passed  through  the  point  of  origin  of  the  freight.  These  points  are 
very  well  exemplified  by  the  action  of  the  cedar  dealers  on  upper  White 
River  this  year.  For  many  years  the  upper  White  River  country  has 
been  the  source  of  supply  for  large  quanties  of  cedar.  This  was  rafted 
down  the  river  to  Batesville,  Jacksonport,  and  New|X)rt,  at  which  points 
it  was  transferred  to  railways  for  shipment  to  final  destination.  But 
now,  since  train  service  has  been  established  on  the  White  River  Rail- 
way, the  cedar  men  are  biwing  the  cedar  delivered  at  the  various  sid- 
ings along  the  railway,  thereby  saving  one  handling  of  the  cedar.  That 
there  is  much  mineral,  marble,  and  good  building  stone  in  the  upper 
White  River  countr}^  there  is  no  doubt;  however,  no  great  quantities 
of  the  really  valuable  natural  prcxlucts  of  the  country  lie  directly  on  the 
river.  The  manganese  lies  to  the  north  and  northwest  of  Batesville. 
The  Cushman  branch  of  the  St.  Louis,  Iron  Mountain  and  Southern 
Railway  runs  through  a  portion  of  the  manganese  district.  No  river 
commerce  can  be  expectea  from  this  source.  It  would  })e  unreasonable 
to  expect  a  shipment  from  these  mines  to  a  river  over  which  the  ores 
can  not  be  transported,  for  it  is  to  be  remembered  that  the  White  River 
between  Batesville  and  Jacksonport  is  not  navigable  at  all  times.  The 
phosphate  beds  which  lie  about  5  miles  from  the  river  are  connected  to 
the  main  line  of  the  railwa}'  by  a  short  branch  line.  These  beds  will 
similarly  not  give  the  river  any  commerce,  for  the  river  can  not 
take  the  material  to  a  market.  The  limestone  and  marble  quarries,  as 
well  as  the  lime  kilns  (yet  to  be  established),  can  not  be  served  by  the 
river  for  the  reason  mentioned  in  connection  with  the  manganese  and 
phosphate  beds.  Now,  as  to  the  zinc.  This  is  supposed  to  be  the  most 
important  of  the,  as  yet,  partially  developed  resources  of  the  country. 
Although  large  amounts  of  money  have  been  expended  in  the  opening 
of  mines,  it  may  be  said  that  the  development  has  hardly  passed 
through  the  prospecting  stage.  The  most  zealous  of  those  interested 
in  the  development  of  this  section  of  country  claim  that  it  will  rival  in 
output  the  Joplin  district  of  Missouri,  which  has  a  weekly  output  of 
about  5,(KM)  tons  of  zinc  and  500  t<^ns  of  lead  ores.  Whether  their 
hopes  will  be  realized  is  a  question  for  the  future  to  answer,  though 
there  are  strong  indications  that  this  section  is  really  a  continuation  of 
the  Missouri  zinc  fields.  Notwithstanding  iliese  conditions,  it  does 
not  appear  that  the  completion  of  this  project  for  theiniprovi^ment  of 
upp^^r  White  River  will  be  of  any  material  benefit  in  the  development 
of  the  country.  Accompanying  this  is  a  sketch  map  showing  the 
location  of  the"  zinc  fields.     It  is  not  to  be  inferred  that  zinc  is  to  be 
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found  everywhere  in  the  shaded  areas.  The  districts  shaded  represent 
that  part  of  the  country  in  which  zinc,  lead,  and  manganese  occur  at 
varying  intervals.  The  area  of  the  zinc  fields  is  2,(KX)  scjuare  mile^s,  in 
round  nmnl>ers,  of  which  approximately  225  square  miles  is  proven 
ground;  that  is,  ground  upon  which  zinc  is  known  to  be  in  suflScient 
quantities  to  pay  for  working  it.  It  will  Iw  noticed  that  the  portion 
of  White  River  covered  by  this  proiect  lies  nearly  entirely  outside  of 
the  zinc  field.  The  shaded  aren  in  the  vicinity  of  Calico  Kock  is  not 
yet  proven  ground.  In  this  area  some  zinc  in  small  quantities  out- 
crops on  the  west  of  the  river  about  5  miles  south  of  Calico  Kock, 
some  about  7  miles  northeast  of  Calico  Kock,  and  some  shows  in  the 
railway  cuts  just  south  of  Calico  Kock. 

After  the  zinc  and  lead  ores  are  mined  they  may  be  disposed  of  in 
one  or  all  of  three  ways;  first,  they  may  l>e  shipped  to  the  northern 
smelters;  second,  they  may  be  exported,  and,  tliird,  smelters  can  be 
established  in  the  zinc  fields  and  tiie  ores  reduced  there.  In  the  first 
case,  no  river  commerce  will  arise,  as  the  river  does  not  lie  in  the  route 
of  the  shipment.  In  the  second  case,  the  river  w^ould  lie  in  the  route 
of  shipment  if  New  Orleans  were  the  point  from  which  export  is  made, 
but  in  this  case  the  int/errupted  navigation  between  Ifetesville  and  deep 
water  below  Jacksonport  would  prevent  the  use  of  the  river.  There 
is  at  present  a  project  on  foot  to  use  New  Orleans  as  a  ix)int  for  export, 
the  scheme  })eing  to  Imild  a  line  of  railway  from  Newport  up  the  west 
bank  of  White  Kiver  to  the  zinc  fields,  this  railway  to  operate  in  con- 
nection with  a  barge  line  to  be  run  l)etween  Newport  and  New  Orleans. 
The  promoters  of  this  enterprise  represent  that  the  necessary  lK)uds 
have  been  floated  and  that  actual  construction  of  the  railway  will  \yegin 
soon.  In  the  thinl  case,  fuel  for  the  smelters  would  be  a  source  of 
commerce  for  some  transportation  line,  but  not  the  river,  for  the  coal 
fields  from  which  the  fuel  would  naturally  come  Ii(»  in  Kansas  and 
Indian  Territory,  which  are  to  the  northwest,  west,  and  southwest  of 
the  zinc  fields,  again  making  the  river  not  in  the  route  of  shipments. 
In  consideration  of  the  a}>ove  it  appears  that  the  onl^^  commerce  to  be 
materially  benefited  by  the  completion  of  this  project  is  that  arising 
or  that  wliich  will  arise  as  local  business  in  the  valley  within  the  limits 
of  this  improvement.  In  years  past  this  has  been  small,  and  it  is  not 
probable  that  it  will  be  large  for  many  years  to  come.  The  valley 
proper  has  been  settled  for  a  long  time  and  the  better  portions  of  it 
have  been  under  cultivation  for  many  years,  therefore,  there  can  not 
be  any  great  increase  in  agricultural  products  over  that  of  past  years. 
It  is  possible  that  with  the  increase  of  population  other  lines  of  farm- 
ing may  be  entered  into  and  some  additional  lands  put  undcyr  cultiva- 
tion. This  increase^  of  population  will  also  tend  to  increase  the  local 
business;  however,  it  is  thought  that  this  can  not  be  sufficient  to  justify 
the  expenditure  of  $1,000,000  for  original  improvement  upon  which 
the  annual  maintenance  cost  would  })e  considemble.  Taking  into  con- 
sideration the  transportation  facilities  now  afforded  the  upper  White 
Kiver  country  and  tiie  slight  prospect  of  any  material  iiHTease  in  the 
river  commerce,  it  is  my  opinion  that  this  project  shor.ld  either  be 
abandoned  upon  the  completion  of  the  two  locks  and  dams  now  under 
construction  or  extended  to  include  the  river  from  Batesville  down  to 
the  naturally  deep  water  })elow  Jacksonport.  I  must,  therefore,  in 
compliance  with  tm»  law,  report  that  I  deem  this  river  between  Bates- 
ville and  Buffalo  shoals  as  unworthy  of  further  improvement  after  the 


APPENDIX    Y REPORT   OF    0A1>TATN    FITOH.  1429 

completion  of  Locks  and  Dams  Nos.  1  and  2,  and  must  recommend  the 
discontinuance  of  appropriations  for  this  work  after  the  completion  of 
those  two  locks  is  provided  for.  The  flanking  and  destruction  of  the 
abutment  at  Dam  No.  1  will  ent^iil  not  only  the  Imildinc^  of  a  new 
abutment,  but  also  the  purchase  of  additional  land  for  its  site  and  the 
building  of  840  linear  feet  of  dam.  The  cost  of  this  work  will  reduce 
the  amomit  available  for  application  to  Lock  and  Dam  No.  2  to  such  an 
extent  that  $12,500  will  be  needed  to  complete  that  work  in  addition  to 
the  balance  available  June  30,  1903. 

In  submitting  the  report^  upon  the  preliminary  examination  of  this 
stream  the  Chief  of  Engineers  gave  it  as  his  opinion  that  the  river  was 
unworthy  of  improvement.  Congress,  however,  adopted  the  project, 
and  it  mav  now  refuse  to  accept  this  recommendation  for  abandonment. 
If  so,  and  the  work  is  to  be  continued,  the  next  appropriation  should 
be  for  $223,500;  $12,500  being  for  the  completion  of  Lock  and  Dam 
No.  2,  and  $211,(KX)  being  for  the  building  of  Lock  and  Dam  No.  3. 

Money  statement , 

July  1,  1902,  balance  unexpenderl $279,181.15 

June  iJO,  1903,  amount  expendeil  during  fiscal  year $93, 643. 16 

LesB  sales 20.50 

h  93, 622. 66 


July  1,  1903,  balance  unexpended 185,558.49 

Julyl,  1903,  outstanding  liabilities 18,6:^4.65 

July  1,  1903,  balance  available 166,923.84 


July  1,  1903,  amount  covered  by  unconiplottHi  contracts 23, 015. 98 


Amount  (estimated)  require<i  for  completion  of  existing  project 1 ,  020, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

.30,  19a5,  in  addition  to  the  balance  unexpended  Jiily  1,  1903 12,500.00 

Submitted  in  compliance  with  recjuirements  of  sundry  ciyil  ai^t  of  June 

4,  1897. 


APPROPRIATIONS. 

March  3,  1899 $160,000.00 

June  6,  1900 150,000.00 

June  1 3,  1902 270, 000. 00 

Total 580,0(X).00 

Expended  to  June  :iO,  liH)3 394, 441 .  51 

Unexpended  July  1,  1^K)3 185,558.49 

*» House  Document  No.  98,  Fifty-fourth  ('oiign.»8.s,  first  st^ssion,  or  Annual  Ke]M)rt 
Chief  of  Knpiiu»ers,  li?H*al  year  1896,  i>.  1697. 

&  Lock  No.  1,  $42,36:^.17;  I>ock  No.  2,  $51,259.49. 
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(:ONTRACTli. 


Name  and  addrc-ss 
of  o«mtni('U»r. 


Naturti  of  <'ontniot. 


Rate. 


Contract 
approved. 


I 


Robt.  W.  Earnheurt, 
Batfsvilk',  Ark. 


Bryant  Lunihor  Co., 
Silica.  Ark.'' 


W.  B.  Fcrgnison,  Lit- 
tle Rock,  Ark.h 

Urania  Lumber    Co. 

.  (Limlteil).  Alcxan- 
aria,  La.«» 

Kdwin  a  Healey,  St. 
LouIh,  Mo.h 


5, 0()0   cublr    yards  .  70  centj*  per  cnbie  yard . 

stone.  •  * 

^ — d«> 73  cents  iKT  cubic  yard. 

liW.916    feet    K    M.     $14pcrl.«)0feet  B.  M.. 

hnnlK'r. 
102,7'r>   feet    B.    M.  i  S18  iht  1.000  feet  B.  M . . 

lumber. 
10(),337    f  e  <a    B.    M.     $12  per  1 .000  feci  B.  M . . 

h:mbt»r. 
184.800   feet    B.    M.     8l>..'>0perl.lX)0fe<»tB.  M.. 

lumber. 
ir.0.233  feet  B.  M.  oak     8i:.  jht  1.000  feet  B.  M.. 

timber. 
269.297 feet  B.  M.pine  |  99  per  1.000  fi'et  B.  M... 

timber. 


2,(J00  iMirrels  cement     $2.70  per  l)arrel 
(LehiKli). 


1903. 
Mar.  24 


Mar.  23 

Apr.     1 
Apr.     6 

May     2 


Work     '?,^*™/ 
Yj__^_        tion  of 

°®»*"-     contract 


1903.  1903. 

Not  be-  iJune    1 
grwn. 


Apr.  3 

May  27 

Apr.  Ill 

June  18 


Aug.  15 
July  15 


a  Extensicm  for  a  reasonable  time.       ^  Emergem^y  ecm tract.       «•  Part  June  1;  i»rt  July  1, 1908. 


COMMERCIAL  HTATI8TI0B. 


Navigation  was  Ruspemlod  during  low- water  i)erio<l8.     No  steamboat  reported  goii)^ 
abovo  McRoes  I^inding.     Full  report  of  roinnierce  was  not  received. 

Lht  of  bfxii^  thai  iiaHgatcd  Upper  White  River ^  Arkmims,  from  May  Sly  1902 j  to  June 

/,  190^h 


Name. 


Eureka 


Gcn'l  Joe  Wheeler  . 


Draft  loaded. 


Net 

ton-    I 

nape.  'Steamers. 


Ft.  in. 
1    0 


Ozark  Quctin". 
Myrtle  Corey . . 


Quickstep 
Wc 


Telcome 
Kennedy . 
Buck  Elk 


65 


13C 
9 

Ah 

126 

58 


2    C 


3  0 

2  0 

2  6 

2  0 

3  0 
2  0 


Barges. 


Ft.  in. 


Between — 


Round 
trips. 


Passen- 
gers. 


1    8 


1    8 


3  0 
3  0 
1     2 


Batosvlllc  and  Buffalo  shoal 

Batesville  and  Devro 

Devro  and  Cotters 

Penters  Bluff  and  Buffalo  shoal 

Newport  and  McBees 

Batesville  and  McBees 

Mount  Olive  and  McBees 

McBees  and  Devro 

Batesville  and  McBees 

Penters  Bluff  and  Cotters 

Batesville  and  Buffalo  Citv 

Mount  Olive  and  Buffalo  City  . . 
Mount  Olive  and  Barren  Creek. 
Penters  Bluff  and  Buffalo  City.. 


1 
1 
1 

2t*. 
2 

4 

A 
3 

9 
46 

1 
37 
15 
95 


n  Ownership  changed  Mar.  1.'),  l:W3.    No  report  n^ceived  from  the  former  owner. 
Clamjiaition  of  omimerce  reported  year  endii}^  May  31  j  190.J. 


Articles. 


Cotton  and  cotton  seed. 

Lumber 

Pn)vi«ion.»! 


Railway  ti<'s 

Square  timber 

Cedar  

Grain  

Miscellaneous  freight^ 


Total  tonnage  reported 


Estimated  value.  5737,070. 


768 


161 
27 
27 
190 
300 
950 


Tons. 


613 
5,146 
1,«57 
2.432 
1,476 

860 
1,239 
2,592 


16,315 
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Y4. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

Operations  this  fiscal  year, — The  work  on  this  stream  was  done  by  a 
chopping  party  quartered  in  tents.  The  camp  equipment  was  sent  to 
the  river  early  in  September,  1902,  and  active  operations  begun  at 
James  Ferry  (79  miles  above  the  mouth)  on  the  8th  of  the  month,  and 
were  continued  without  any  interruption  to  the  mouth  of  the  river, 
which  was  reached  October  28,  when  the  equipment  was  shipped  to 
St.  Fi-ancis.  Four  hundred  and  fifty-five  snags  were  removed,  578 
trees  cut,  279  drift  piles  broken  up,  708  trees  deadened,  overhanging 
limbs  cut  off  of  504  trees,  584  sunken  and  abandoned  saw  logs  cut  into 
8  and  10  foot  lengths,  the  hull  of  the  sunken  steamer  Blnch  Diamond 
broken  up,  and  60  linear  feet  of  an  abandoned  milldam  removed. 
The  snags  were  cut  as  far  below  the  water  surface  as  practicable  with 
saws  and  dj'namite.  Before  operations  began  the  river  from  James 
Ferry  to  Maberry  Landing  was  in  bad  condition,  overhanging  timber, 
drift  piles,  snags,  and  sunken  logs  lining  the  river  nil  the  way,  and  at 
places  the  river  was  entirely  blocked.  Below  Maberry  the  river  was 
in  much  better  condition,  that  being  the  f)ortion  worked  over  in  the 
fis(  al  year  1900.  The  conditions  were  favorable  for  obtaining  satis- 
factory results  this  year,  the  river  being  at  very  low  stage  when  the 
work  was  done,  and  the  full  natui'al  depths  were  rendered  available 
for  navigation.  To  maintain  the  channel  opened  and  cleared  this  year 
$2,000  are  required  annually. 

Money  statein^ent. 

July  1,  1902,  balance  unexpended $2,000.00 

June  30,  1903,  amount  expended  during  fipcal  year 1, 990. 00 

July  1,  1903,  balance  unexpended 10. 00 

July  1,  1903,  outstanding  liabilities 10. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  MK)3 2,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPI'ROPRIATIONS    AND    ALLOTMENTS. 

August  11,  1888,  mouth  to  Riverside $7,000 

July  13,  1892,  mouth  to  Riverside 2,000 

August  17,  1894,  allotted  from  White  River 2,000 

June  3,  1 896,  allotteil  from  White  River 2, 000 

March  3,  1899,  mouth  to  James  Ferry 1,000 

June  13,  1902,  mouth  to  James  Ferry 2,000 

Total 16,000 

Expended  to  June  :30,  1903 15,990 

Unexpended  July  1,  1903 10 
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COM  M  KK(  1 A  L  STATISTICS. 


T!jc  riv(;r  wa*^  too  low  for  uavigati<iri  from  June  1,  1902,  to  the  latter  part  of  Novem- 
l)er,  H)02.  Luiiil)erinj?  and  kindred  industries  prcMluoeil  all  of  the  commerce,  50  |)er 
(vnt  of  which  wa.**  rafte<l. 

Lint  of  boatj*  that  navigated  (-ache  River  ^  ArkaiuMfty  l>etfveen  May  31,  1902  ^  nndJune  1, 1903. 


Name. 


SiiAan 

Glarlvs  Malwrry  . , 


Xet    i    D™ft.  loadc*d. 

t<m- ! 

nagc.  !  Steamer. , Barges. , 


Between- 


Round  I  Paasen- 
tripA.  !     gen*. 


Mary  F.  Cartfr. 


178 
41 

50 


Ft.  in.  Ft.  in. 
4  0  1  4  6  I  De Valla  Bluff  and  tic  camps. 
3  0  4  0  Cache  bridge  and  tie  camps . 
,y  c  ^  'I  e  l/Cnche  bridge  and  Maberry  . . 
-^    "  I      •*    "  jtciarendon  and  Cache  bricfee. 


22 
4 

25 
1 


Oamficatiaii  of  commerce  reported  year  ending  May  SI,  1903, 


Articles. 


Staves  and  bolts 

Saw  logs 

Rjiilroad  ties 

MbvellaneouH  freights 


Tons. 


500 

5,900 

9,998 

450 


Total  tonnage  repwrted. 


16,848 


Estimated  value,  $109,081. 


Y5. 


IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

OpenUlonH  tJihfiHcalyear, — After  making  miner  repairs,  the  hand- 
propelled  snag  boat  Riverside  ])egan  snagging  operations  at  Corning, 
Ark.,  August  25.  The  boat  worked  up  to  Poplar  Blutf,  arriving 
there  November  S.  From  Poplar  Bluff  it  workea  down  to  the  mouth 
of  Current  River,  which  point  was  reached  December  23.  It  then 
went  into  Current  River. 

The  snag  boat  Qu<ipau\  the  building  of  which  is  reported  upon  in 
detail  in  report  for  improving  White  River,  Arkansas,  began  work  in 
this  river  in  June.  When  the  boat  entered  the  river  the  stream  was  at 
about  ])ank-full  stage,  therefore  the  first  operations  were  confined 
mainh^  to  cutting  overhanging  timber.  The  boat  worked  up  to  Poca- 
hontas, then,  as  the  river  had  fallen  to  about  6  feet  above  low  water, 
it  returned  to  the  mouth  of  the  river  to  rework  that  portion  passed 
over  (Mirly  in  the  month.  At  the  close  of  the  year  she  had  worked  up 
to  Gibson  Mill  (18  miles  alx>ve  the  mouth.) 

The  work  accomplished  by  the  two  ])oat«  is  shown  in  the  table 
below. 


Boat. 

,.j         Snnga  !  Drift««  i  q,__^ 
Work  done  between—                      '  tu„L       ^^-    i broken.   *A^ 

"*"*^*^- istroyed'     up.         ^"'- 

1              1 

Miles 
run. 

Riverside 

,                             1 
('urrent  River  and  Current  River 123          655           81'    3  490 

175 
812 

Quaimw 

Mouth  of  Black  River  and  Current  River 116  1        107             3i       604 

Total  mouth  of  Black  River  and  Pop-          339          762           34  '    4.094  ! 

lar  Bluff.                                                               1                            I 

Recommendations  for  future  operations, — The  snag  boat  Riverside 
will  return  to  this  river  about  August  15,  1903,  and  work  from  Cur- 
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rent  River  up  to  Poplar  Bluff.  The  Qitapmr  will  work  below  the 
mouth  of  Current  River  during  July,  September,  and  November,  1903. 
These  operations  will  exhaust  practically  all  of  the  available  funds. 
The  estimated  available  balance  December  15,  1903,  when  opemtions 
will  cease,  is  only  $840.  This  will  be  reduced  by  care  of  property 
expenses  to  alx)ut  $110  June  30, 1904.  To  give  the  river  the  attention 
demanded  by  the  commercial  interests,  the  Quapaw  should  be  operated 
below  the  mouth  of  Current  River  about  four  months  and  the  River- 
side above  the  mouth  of  Current  River  about  seven  months  each  year. 
To  do  this  and  care  for  the  boats  during  periods  of  no  opemtions 
$15,000  are  required  annually.  The  river  is  believed  to  be  worthy  of 
this  expenditure.  The  present  hull  of  the  snag  boat  Riverside  was 
built  in  May  and  June,  1896.  It  has  had  very  hard  sen^ice  and  by 
the  close  of  the  present  working  season,  December,  1903,  will  be  worn 
and  rotted  out,  or  so  nmch  so  that  it  will  need  to  be  rebuilt;  such 
rebuilding,  however,  would  not  enable  the  boat  to  go  longer  than  one 
more  season.  The  hulls  for  the  hand-propelled  l>oats,  of  which  type 
the  Riverside  is,  are  nothing  more  than  ctecked  scows  and  cost  only 
about  $1,750,  including  the  cost  of  transferring  to  them  the  upper 
works,  capstans,  and  boiler  from  the  old  hull,  therefore  it  is  thought 
better  to  build  new  hulls  out  and  out  than  to  attempt  extensive  repairs 
•for  short  service.  Adding  the  cost  of  such  new  hull  to  the  $15,000 
mentioned  as  necessary  for  operating  the  snag  boats,  makes  $16,750 
required  for  the  fiscal  year  enaing  June  30,  1905.  Every  mile  of  the 
river  covered  by  the  project  is  actually  navigated  by  steamboats. 
The  commerce  repoilea  this  year  is  not  a  fair  index  of  the  business  of 
the  river.  The  rainy  season  began  in  November  and  high  waters  con- 
tinued till  in  June.  This  condition  kept  so  much  water  m  the  bottoms 
that  the  timbermen  could  not  get  to  the  timber. 

Money  statement, 

July  1,  1902,  balance  unexpended $21, 706. 54 

June  30,  1903,  amount  expended  during  fiscal  year 10, 958. 67 

July  1,  1903,  balance  unexpended 10, 747. 87 

July  1,  1903,  outstanding  liabilities 1,307.72 

July  1 ,  1903,  balance  available 9, 440. 15 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 

K     unexpended  July  1,  1903 16,750.00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Appropriations  have  been  made  for  this  stream  separately  under  the  heads  of 
** Improving  Black  River,  Missouri,**  "Improving  Black  River,  Arkansa.«»,"  and 
"Improving  Black  River,  Arkansas  and  Missouri."     They  are  as  follows: 


June  14,  1880 $15,000.00 

March  3,  1881 6,000.00 

AugU8t2,  1882 10,000.00 

July5,  1884 20,000.00 

Augusts,  1886 r>.  000.00 

August  11,  1888 ..OOO.OO 

Augustll,  1888  ...   7,000.00 

September  19,  1890 5,000.00 

September  19,  1890 7, 000. 00 

July  13,  1892 5,000.00 


August  18,  1894 $9,500.00 

June3,  1896 8,000.00 

March  3,  1899 8,000.00 

June  13,  1902 21,700.00 

Total 132,200.00 

Expended  to  June  30,  1903. .  121, 452. 13 

Unexpended  July  1 ,  1903  ...  10,  747. 87 
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CONTRACT    (eMEKOBNCY). 

Name  and  address  of  contractor:  Ed  J.  Howard,  Jefferson vi lie,  Ind. 

Nature  of  contract:  New  hull  for  snag  boat  Beauregard. 

Rate:  $5,810. 

Contract  approved:  July  23,  1902. 

Work  began:  July  28,  1902. 

Expiration  of  contract:  November  10,  1902. 


COMMERCIAL  STATISTICS. 

Boats  of  not  over  18  inches  draft  could  navigate  all  the  year  to  Poplar  Bluff,  Mo., 
and  those  of  not  more  than  30  inches  draft  all  the  vear  to  the  mouth  of  Current 
River.  A  lone  period  of  high  water  reduced  timber  shipments  considerably.  Full 
report  of  rafted  commerce  was  not  received. 

List  of  boat*  that  navigated  Black  RxveTy  A  rkansas  and  Mimmiriy  between  May  SI,  1902, 

and  June  i,  190S, 


Name. 


£1  Blanco 

Bemice 

Louise 

Alma  Jane 

Arthur 

W.  T.  Harwell 

Krata 

A.  R. Bragg... 
F.  W.  Tucker . 
C.  E.  Taylor  . . 
Currentview . . 

Roy 

QuickBt«p 

Harry  Walte . . 


Draft,  loaded. 
Steamer,  i  Barges. 


Betv  een — 


Black  Rock  and  Popl^  Bluff 

Poplar  Bluff  and  Coming 

f do 

\Poplar  Bluff  and  State  line 

do. . : 

f  Poplar  Bluff  and  Carolla 

1  Poplar  Bluff  and  mouth  of  Dan  River 

|Poplar  Bluff  and  Lake  Slough 

\  Poplar  Bluff  and  mouth  of  Dan  River 

Black  Rock  and  Current  River 

Black  Rock  and  Newport 

Newport  and  Current  River 

Black  Rock  and  Current  River 

Newport  and  Black  Rock 

Poplar  Bluff  and  Old  River 

Newport  and  Strawberry 

Newport  and  Pocahontas 


Round 

Passen- 

tripa. 

gers. 

89 

50 

200 

20 

20 

78 

500 

5 

8 

6 

12 

2 

10 

5 

6 

20 

25 

50 

150 

75 

300 

20 

20 

104 

288 

110 

5 

19 

18 

25 

Clamfiration  of  commerce  reported  year  ending  May  31^  1903. 


Articles. 


Cotton  and  cotton  seed 

Lumber 

Staves  and  bolts 

Provisions 

Saw  logs 


Articles. 


Tons. 


Railway  tics i  62, 125 

Piling 812 

Miscellaneous  freights 1,344 

Total  tonnage  reported j  138,181 


Estimated  value.  8695,649. 


Y  6. 


rVIPROVEMENT  OF  CURRENT  RIVER,  ARKANSAS  AND  MISSOURI. 

Operations  this  fiscal  year, — The  hand-propelled  snag  boat  Riverside 
came  into  this  river  December  24,  1902,  but  finding  it  at  too  high  a 
stago  for  doing  satisfactoiy  work,  lay  up  for  the  winter  at  Skinners 
Ferry,  11  miles  above  the  mouth.     Minor  repairs  were  made  to  the 
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boat  in  May,  after  which  she  was  towed  to  the  mouth  of  Little  Black 
River  by  the  hired  steamer  El  Blanco.  Active  operations  were  begun 
at  that  point  May  22,  and  have  been  continued  since  that  date.  At 
the  close  of  the  year  the  boat  was  at  Caughhorn  Creek,  16  miles  above 
the  mouth  of  Little  Black  River  and  7  miles  above  the  State  line 
between  Arkansas  and  Missouri.  One  hundred  and  sixty  snags  were 
removed,  1  drift  broken  up,  and  749  trees  cut. 

No  work  has  been  done  above  the  State  line  since  December,  1895. 
Man}'  obstructions  have  accumulated  since  that  time  and  the  progress 
of  the  Rivermde  will  be  slow.    " 

This  appropriation  also  bears  a  portion  of  the  cost  of  building  the 
snag  boat  Quapaw.  which  is  reported  upon  in  detail  in  the  report  for 
improving  White  River,  Arkansas. 

Kecom'nieixdations  for  future  operations, — The  hand-propelled  boat 
Riverside  will  remain  at  work  in  this  river  until  August  15.  when  it 
will  return  to  Black  River.  The  Quapaw  will  work  in  this  river 
during  August,  at  the  close  of  which  month  it  also  will  go  back  into 
Black  River.  The  operations  will  use  up  the  available  balance,  it 
being  estimated  that  tnis  will  be  reduced  to  $300  by  September  1, 1903. 
To  operate  the  steam-propelled  boat  two  months  and  the  hand  propelled 
boat  three  months  in  the  fiscal  year  ending  June  30,  1905,  $5,750  are 
required  for  actual  operating  expenses.  An  additional  $1,000  will  be 
needed  for  annual  repair  and  care  of  plant  during  periods  of  no  oper- 
ations, thus  making  $0,750  needed  for  maintenance  during  that  nscal 
year. 

Money  statement, 

July  1,  1902,  balance  unexpended $6, 912. 97 

June  30,  1903,  amount  exx)ended  during  fiecal  year 2, 921. 69 


July  1,  1903,  balance  unexpended 3, 991. 

July  1,  1903,  outptanding  liabilities 74ft. 


28 
58 


July  1,  1903,  balan(»e  available 3, 242.  70 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  Imlance  un- 
expended July  1,  1903 6,750.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

The  early  examinations  of  this  river  were  made  under  appropriations  for  this  in 
combination  with  other  streams.  The  independent  appropriations  for  this  stream 
are  as  follows: 

Jime2,  1872,  Current  River,  Missouri :..  $5,000.00 

March  3,  1881,  Current  River,  Arkansas  and  Missouri 2, 000. 00 

August  18,  1894,  Current  River,  Arkansas  and  Missouri 8, 000. 00 

June  3,  189t),  Current  River,  Arkansas  and  Missouri 2, 000. 00 

March  3,  1899,  Current  River,  Arkansas  and  Missouri 5, 000. 00 

June  13,  1902,  Current  River,  Arkansas  and  Missouri 6, 900. 00 

Total 28,900.00 

Expended  to  June  30, 1903 24, 908.  72 

Unexpended  July  1,  1903 3,991.28 


1436   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 

CONTRACT  (emergency). 

Name  and  a<idre88  of  contnurtor:  Kd  J.  Howard,  Jefferson ville,  Ind. 

Nature  of  contract:  New  hull  for  snag  boat  Beauregard. 

Rate:  $5,810. 

Contract  approved:  July  23,  1902. 

Work  began:  July  28,  1902. 

Expiration  of  contract:  November  10,  1902. 

COMMERCIAL   STATISTICS. 

No  steamboat  reports  going  above  the  inouih  of  Little  Black  River  (32  miles)  this 
year.  Saw  logs  and  railway  ties  were  rafted  from  all  along  the  stream.  Full  report 
was  not  receivefl  of  this  class  of  commerce. 

List  of  boats  thai  navigat^^d  Current  River y  Arkansas  and  Missouri^  between  May  31  ^  ISOi^ 

and  June  1,  1903, 


Name. 


Net 
ton- 
nage. 


El  Blanco 32 

Krata 31 

CKTaylor 50 

F.W.Tucker 99 


Draft,  loaded. 

Steamer.  Barges. 

Ft.    in. 

2  6 

3  0 
3       0 
5       0 

Ft.  in. 

4  0 

5  0 
5      0 
5      0 

Between- 


Black  Rock  and  Little  Black  River 

Black  Rock  and  Johnsons 

do 

Nevrport  and  Johnsons 


geiB. 


25 
20 

aoo 


Oamfication  of  commerce  reported  year  ending  May  31  j  1903. 


Articles. 


Cotton  and  cotton  seed 

Lomber 

Staves  and  bolts 

Saw  logs 

Railway  ties 


Tons. 


163 

1,682 

1,609 

26.145 

1ft, 180 


Estimated  value,  $142,899. 


Articles. 


Tons 


Square  timber 456 

Miscellaneous  freights '  175 

Total  tonnage  reported |       45,309 


Y7. 
IlVrPROVEMENT  OF  ST.  FRANCIS  AND  UANGUILLE  RIVERS,  ARKANSAS. 

Operations  this  fiscal  year, — The  hand-propelled  snagf  boat  A.  B. 
Johnson  was  pulled  out  on  the  bar  at  Madison  August  10.  Two  gun- 
wale pieces,  81  bottom  plank,  13  mke  plank,  20  deck  beams,  and  32 
deck  plank  were  renewed.  The  boat  was  recalked  all  over  and 
launched  August  29.  Active  snagging  operations  were  begun  at 
Madison  Bend  September  2.  From  this  place  the  boat  worked  down 
to  Browns  Bend  (5  miles  above  the  mouth),  then  up  to  Hunters  Bend 
(82  miles  above  the  mouth),  where  high  water  caused  a  suspension  of 
operations  on  December  16.  The  boat  was  floated  back  to  Madison 
(70  miles  above  the  mouth),  where  it  was  laid  up  for  the  winter  and 
the  crew  discharged  December  22.  In  the  70  miles  of  river  passed 
over  by  the  A,  B.  Johnson  546  snags  were  removed,  1  drift  broken 
up,  and  1,297  trees  cut. 

The  snagging  operations  on  L'Anguille  River  were  carried  on  by 
means  of  a  self -subsisting  part}'  of  laborers  working  with  a  small  cata- 
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inaran  barge  fitted  with  a  steam  crab.  This  party  worked  from  Mari- 
anna  to  the  confluence  of  L'Anguille  and  St.  Francis  rivers,  a  distance 
of  11  miles,  during  October  and  November.  Five  hundred  and  thirty 
saw  logs  and  snags  were  removed  from  the  channel  of  the  river. 

Since  the  suspension  of  operations  some  minor  repairs  have  been 
made  to  the  snag  boat  A,  B.  Johnson^  and  it  is  now  in  condition  to 
resume  operations  as  soon  as  the  river  falls  to  a  suitable  stage,  which 
probably  will  be  atout  July  10  or  15. 

Recomviendafl(mi<  for  future  operations, — The  present  hull  of  the 
A.  jB.  JohnHim  was  built  in  calendar  year  1896.  The  material  used 
was  summer-cut  vellow  pine,  and  some  of  it  was  not  of  the  verv  best 
quality.  The  hull  has  deteriorated  rapidly  and  this  fiscal  y^ar  had  to 
be  hauled  out  and  repaired  extensively.  By  the  time  the  snagging 
season  of  fiscal 'year  1905  comes  the  boat  will  be  8  years  old.  Judg- 
ing from  the  life  of  other  yellow-pine  hulls,  it  is  veiy  doubtful  if  this 
one  will  Ix^  in  condition  to  use  then,  and  most  likely  will  not  be 
worth  repairing;  therefore  the  cost  of  building  a  new  hull,  $1,750, 
should  be  added  to  the  estimate  for  annual  snagging,  which  is  J8,000, 
making  $9,750  required  for  fiscal  year  ending  ffune  30,  19(>5,  in  addi- 
tion to  the  balance  av^ailable  June  30,  1903. 

The  funds  now  available  will  be  expenedin  opei'ating  and  caring  for 
the  snag  boat  A,  B.  Johrmm. 

Motley  statetn^iit, 

July  1,  1902,  balance  unexi)ended $9, 005. 15 

June  30,  1903,  amount  expended  during  fiscal  year 4, 809. 32 

July  1,  1903,  balance  unexpended 4, 195. 83 

July  1,  1903,  outt^tanding  liabilities 201.  \^ 


July  1,  1903,  Ijalance  available 3,994.44 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpendeil  July  1,  1903 9,750.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRI ATIONS. 

The  earlier  examinations  and  the  earlier  operations  were  made  under  appropria- 
tions for  these  in  conjunction  with  other  rivers.  Of  the  expenditures  under  those 
appropriations  thia  office  has  no  record. 

The  separate  appropriations  are  as  follows: 

March  3,  1871,  6t.  Francis  River,  Arkansas $10,  (KX).  00 

June  14,  1880,  St.  Francis  River,  Arkansas 5, 000.  00 

July  5,  1884,  St.  Francis  River,  Arkansas 12,  (KX).  00 

August  5,  1886,  St.  Francis  River,  Arkansas S,  000.  00 

August  11,  1888,  St.  Francis  River,  Arkansa.s 4, 000.  00 

September  19,  1890,  St.  Francis  River,  Arkansas 4, 000. 00 

August  18,  1894,  St.  Francis  River,  A rkan.sa« "83,000.00 

June  3,  1896,  St  Francis  River,  Arkansa.s 8, 000. 00 

March  3,  1899,  St.  Francis  River,  Arkansas 8,000.00 

June  18,  1878,  L' Anguille  River 10, 000. 00 

March  3,  1879,  L' Anguille  River 5, 000.  00 


«  Seventy-five  thousand  dollars  of  appropriation  of  Au^fust  18,  1804,  wiu-*  e 
by  the  Mississippi  River  Commission  for  levee  construction. 


xpended 
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June  14,  1880,  L' Anguille  River $2,000.00 

June  13,  1902,  St.  Francis  and  L*  Anguille  rivers,  Arkansas 9, 000. 00 

Total  for  St.  Francis  and  L*  Anguiile  rivers,  Arkansas 168, 000. 00 

Expended  to  June  :^),  1903: 

01dprojei!ts $84,000.00 

New  project 4,804.17 

88,804.17 

Unexpended  July  1,  1903 4,195.83 


COMMEHCIAL  STATlBTICti. 


These  rivers  were  Ux)  low  for  navigation  during  the  months  of  September  and 
October. 

Li»t  of  boats  tfujt  mwigaUid  St.  Francis  and  U AiiguiUe  riversy  Arkansas^  from  May  31, 

1902,  U>  June  1,  1903. 


Name. 


L.  E.  Patton 
J.C.Atlee  .. 
J.D.Butts.. 


Hazol  Rice 

Maude  Kilgore 

Rot'k  City 

G.M.Sivley  ... 


Net 

Draft  loaded. 

ton- 
nage. 

Steamers. 

BargeK. 

1 

92 
'          12 

Ft.  in. 
4    6 
8    6 
2    6 

Ft.  in. 
6    0 
6    0 
•2    0 

138 

3    G 

4    0 

82 
53 
98 

2  fi 

3  6 

5    0 
5    0 

Between — 


Memphis  and  Madison 

do 

Helena  and  Marianna 

/Helena  and  Bay  Landing 

\Helena  and  Madison 

.  I  (Helena  and  Wittsbuig  and  points 
6    0  I    below  Wittsburg. 
5    0     Towing  saw  logs 


Round    Passen- 
trips.        gen*. 


8 

3 

52 
•> 

1 


400 


(?) 


damjication  of  commerce  reported  year  ending  May  ol,  1903. 


Articles. 


Tons. 


Ctotton 

Cotton  seed 

Lumber 

Provisions  . 
Saw  logs  . . . 


Articles. 


Tons. 


Grain 

Miscellaneous 


201 
232 


Total  tonnage 


88.085 


Estimated  value,  $294,495. 


Y  8. 


IMPROVEMENT  OF  8T.  FRANCIS  RIVER,  MISSOURI. 

Operations  this  ^fiscal  year. — The  act  of  June  13,  1902,*  revived  this 
improvement,  which  had  been  abandoned  since  fiscal  year  1897.  The 
Government  owned  no  plant  for  this  work,  so  effort  was  made  to  hire 
a  barge  upon  which  a  hoisting  apparatus  and  quarters  for  the  working 
force  could  be  placed,  but  none  could  be  obtained.  Therefore  a  barge, 
20  by  60  by  3  feet,  was  built  at  Fisk,  Mo.,  in  August  and  September. 
Quarters  and  hoisting  outfit  were  placed  on  it  and  snagging  operations 
begun  October  17.  No  work  had  been  done  in  tliat  section  of  the 
stream,  i.  e.,  above  Big  Drift,  since  the  calendar  year  1889,  and  it  was 
in  bad  condition,  so  much  so  that  although  the  barge  removed  only 
such  obstructions  as  barred  her  passage  down  the  river,  342  snags 
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were  removed,  8  drifts  broken  and  480  trees  cut  in  the  first  4  miles 
below  Fisk.  The  rate  of  progress  being  slow,  the  chopping  party  that 
had  been  employed  on  Cache  River  was  sent  to  St.  Francis  as  soon  as 
the  Cache  River  appropriation  was  expended.  This  party  began 
operations  2  miles  below  St.  Francis  town  November  1,  and  worked 
from  there  upstream.  High  water  began  to  interfere  with  this  work 
late  in  November  and  about  the  middle  of  December  caused  suspension 
of  the  work,  the  snagging  barge  (quitting  on  December  13,  and  the 
chopping  party  on  the  16m,  excepting  a  few  men  that  worked  at  the 
drift  at  Beasley  Cut-off  until  the  31st  of  the  month.  The  barge  and 
the  chopping  party  outfit  were  consolidated  into  one  fleet  and  laid  up 
for  the  winter  at  iRig  Drift  December  21.  Operations  were  resumed 
at  Big  Drift  May  14.  After  opening  a  passable  channel  through  this 
the  work  was  carried  upstream  to  the  pomt  where  the  barge  suspended 
operations  in  December,  4  miles  below  Fisk.  From  this  place  the 
parties  worked  back  downstream  widening  the  cleared  channel  and  at 
the  close  of  the  year  were  at  Barnes  shoal,  14  miles  above  St.  Fmncis 
town. 

The  results  of  these  operations  are  SS6  snags  removed,  1,803  trees 
cut,  148  drift  piles  broken  up,  505  trees  deadened,  overhanging  limbs 
cut  off  of  l,lt)3  trees,  and  1,35<7  sunken  and  abandoned  saw  logs  cut 
into  short  lengths. 

This  stream  is  narrow,  crooked,  and,  during  low-wat.er  season,  shal- 
low. Its  banks  are  generally  low,  subject  to  annual  overflow  and  lined 
with  leaning  timber.  The  bed  of  the  river  is  filled  with  fallen  trees, 
sunken  logs,  and  accunmlations  of  drift.  The  water  surface  is  fre- 
quently spanned  with  fallen  trees  that  reach  from  bank  to  bank.  The 
stream  carries  large  cjuantities  of  drift  which  lodges  against  these  trees 
or  catches  in  the  sharp  bends,  making  large  drift  jams.  These  condi- 
tions make  the  progress  of  clearing  the  stream  verj'  slow  and  unsatis- 
factory. In  the  operations  lavSt  fall  the  chopping  party  worked  from 
December  7  to  14,  both  dates  inclusive,  opening  a  channel  through  a 
drift  at  Beasley  Cut-off.  The  river  began  rising  the  next  day,  and 
within  eight  days  thereafter  drift  again  accumulated  to  such  an  extent 
that  the  river  was  blocked  for  a  distance  of  500  yards.  A  force  of  men 
were  put  to  work  there  on  the  23d  of  the  month  and  worked  there  until 
the  31st,  when  the  channel  was  again  cleared.  The  drift  thus  loosened 
floated  down  the  river  to  the  railway  bridge  at  St.  Francis  town,  where 
it  again  jannned,  making  it  necessar}^  for  the  railway  company  to  keep 
men  at  the  bridge  to  break  up  the  drift  jams  as  tliey  formed  and  to 
pass  the  drift  through  the  bridge.  Passing  on  down  tlie  river  the  drift 
lodged  on  older  accumulations,  increasing  their  size  imtil  the  river  is 
bloi'ked  again.  A  channel  has  been  opened  through  the  Big  Drift, 
some  39  miles  above  St.  Francis  town,  several  times,  but  has  never 
remained  open  for  any  length  of  time.  In  the  vicinity  of  Seven-mile 
Island  the  same  condition  exists.  The  rapidity  with  which  drift  accu- 
mulated last  fall,  together  with  the  naturally  bad  condition  of  the  river 
when  opemtions  were  begun,  make  it  very  doubtful  indeed  if  the  pres- 
ent appropriation  will  be  sufficient  to  open  a  satisfactory  channel  for 
even  medmm  stage  navigation,  much  less  so  for  ordinary  low-water 
business.  At  any  rate  the  work  would  have  to  be  repeated  every  year 
if  the  improvement  is  to  be  maintained,  and  the  amount  of  it  reiiuired 
would  not  be  much  less  than  that  done  this  year  for  many  years  to 
«ome.     The  present  appropriation  is  based  upon  a  report  and  estimate 
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given  in  House  Document  No.  82,  Fifty-fourth  Congress,  second  ses- 
sion. When  that  report  was  made  lp20,5<M)  had  been  expended  on  the 
stream.  At  least  $12,(MH)  of  that  amount  was  expended  in  the  improve- 
ment from  Brown's  ferry  (10  miles  below  St.  Francis)  to  head  of  Big 
Drift  (39  miles  above  St.  Francis).  When  work  was  commenced  last 
fall  the  river  was  in  as  bad  condition  as  when  the  work  on  the  original 
project,  that  of  August  11,  18S8,  was  begun,  and  I  do  not  know  of  an}^ 
reason  why  it  would  not  take  as  much  money  to  clear  the  river  again 
as  it  did  the  tirst  time.  It  is  my  opinion  that  the  appropriation  for 
this  stream,  if  an}'  satisfactory  results  arc  to  l>e  obtained  from  the 
work,  sliould  be  $30,0i)(),  that  amount  to  be  expended  at  the  rate  of 
$5,(MM)  a  year  for  six  years.  It  is  my  opinion  that  neither  the  present 
nor  the  prospective  commerce  justifies  this,  and  I  therefore  make  no 
estimate  for  the  fiscal  year  ending  J  une  30,  1905. 

Money  statemefit, 

July  1,  1902,  »)alam»e  unexpendecl $10,000.00 

June  :i(),  1908,  amount  exixjn(le<l  during  fiwal  year 6, 323. 64 

Julv  1,  15HXi  balance  unexiwndeil 3,676.36 

July  1,  1903,  outetanding  liabilities 775.26 

July  1,  1903,  balance  available 2,901.10 

Amount  (estimated )  re<|uiretl  for  completion  of  existing  project 1, 200. 00 


APPKOrRIATIONR. 

This  reach  of  river  is  understood  not  to  have  been  included  in  the  snagging  o|)era- 
tions  under  the  early  appropriations  for  snagging  in  Western  rivers.  Its  specific 
appropriations  are  as  follows: 

August  11, 1888 $o,  000. 00 

September  19,  1890 10, 5(K).  00 

A  ugust  18, 1894 5, 000. 00 

June  13,1^)02 10,000.00 

Total 30, 500. 00 

ExpendiHl  to  June  30,  1903 26,  823. 64 

Unexpended  July  1,  1903 3, 676. 36 


COMMERCIAL   STATISTICS. 


There  are  no  l)oats  on  this  stream.  Report  has  l)een  received  that  a  gasoline  lx>at 
50  f(»et  long,  15  feet  wide,  and  3  feet  deep  is  now  building  at  St.  Francis.  The  com- 
merce this  vear  was  5,022  tons  of  saw  logs  and  piling,  having  an  estimated  value  of 
$12,880. 


APPENDIX  Z. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  MISSOURI  RIV- 
ERS; AND  IMPROVEMENT  TO  PREVENT  THE  MISSISSIPPI  FROM 
BREAKING  INTO  CACHE  RIVER  AT  BEECHRIDGE,  ABOVE  CAIRO, 
ILLINOIS. 


REPORT  OF  MAJ.  THOS,  L,  CASEY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Removing  ^'^^  ^°^  wrecks  from  the 

MifieisBippi  Kiver  below  the  mouth 
of  the  Missouri  River. 

2.  Mississippi  River  between  the  Ohio 

and  Missouri  rivers. 


3.  To  prevent  the  Mississippi  River  from 
breaking  through  into  the  Cache 
River  at  or  near  a  ooint  known  as 
Beechridgei  above  Cairo,  Illinois. 


HARBOR  LINES. 


4.  Mississippi  River  at  and  near  St.  Louis,  Missouri. 


Engineer  Office,  United  States  Army, 

St.  Louis^  Mo, ,  July  16.,  1903. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  under  mv  charge  for  the  fiscal  year  ending  June  30, 1903. 
Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 

Maj(/7\  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.,  U.  S.  A. 


Z  I. 

REMOVING    SNAGS    AND    WRECKS    FROM    THE    MlSv^^iaSIPPI    RIVER 
BELOW  THE  MOUTH  OF  THE  MISSOURI  RIVf^R. 

A  concise  statement  of  the  project  for  and  history  of  this  work  will 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers,  United 
States  Army,  to  which  this  report  is  an  appendix,  as  well  as  on  page 
2621  of  the  Report  of  the  Chief  of  Engineers,  United  States  Army, 
for  1900. 

This  work  is  now  being  done  through  the  instrumentality  of  two 
large  steel-hulled  snag  boats,  H.  G,  Wriqht  and  J.  N.  Macomh^  fitted 

F^'G  1903 91  1441 
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with  all  necessary  tools  and  appliances  and  operated  by  hired  men; 
they  patrol  the  river  between  tne  mouth  of  tne  Missouri  River  and 
Natchez,  Miss.,  with  an  occasional  visit  as  far  down  as  New  Orleans,  La. 

OPERATIONS    DURING    THE    FISC5AL   YEAR   ENDING   JUNE   30,  1903. 

At  the  begin nirij^  of  the  fiscal  year  the  snag  boats  were  at  St.  Louis, 
Mo.,  for  the  puri)ose  of  receiving  the  ice  and  refrigerating  planti)  tm 
be  installed  thereon  by  the  New  Jerse}^  Foundry  and  Machine  Corn- 
pan}',  of  New  York,  N.  Y.,  under  contract  dated  May  10,  1902,  and 
lor  such  minor  repairs  as  were  required. 

The  contractors  were  very  dilatory  in  installing  the  plants,  the  work 
on  the  Mammh  ])eing  completed  at  Cairo,  111.,  on  December  21,  1902, 
to  which  place  she  was  oraered  December  13  to  avoid  detention  by  ice 
and  freezing  weather  north  of  that  |)oint. 

The  work  on  the  Wright  was  completed  at  Memphis,  Tenn.,  Jan- 
uarv  11,  1903,  on  her  return  from  the  patrol  of  the  river  as  far  south 
as  Katchoz,  Miss. 

The  plants  erected  on  these  boats  arc  modern  and  excellent,  furnish- 
ing an  abundance  of  ice  and  refrigeration,  and  the  expenditure  there- 
for has  been  found  to  be  an  economical  and  judicious  investment  in  the 
saving  of  ice  and  prevention  of  deterioration  of  subsistence  supplies. 

During  periods  of  delay  in  installing  the  plants  and  when  the  work 
of  the  boats  was  called  for  or  required  in  the  interests  of  navigation, 
they  patrolled  the  river,  and  upon  completion  of  the  plants  resumed 
their  duties  regularly  and  were  in  operation  until  the  spring  rise  of 
the  river,  when  they  were  laid  up  with  reduced  crews  at  St.  Louis, 
about  the  middle  of  March,  1903.  The  high  stage  of  the  river  tihat 
prevailed  thereafter  bein^  unfavorable  for  removing  snags  and 
obstructions,  the  boats  remained  at  St.  Louis  until  the  end  of  the  fiscal 
year. 

Capt.  Alexander  H.  Stewart,  who  had  been  employed  in  this  district 
since  1882  as  master  and  pilot,  and  since  1889  as  master  of  the  snag 
boat  Macomh^  died  at  St.  Louis,  Mo.,  on  April  25, 1903.  During  that 
period  of  twenty -one  years'  service  in  connection  with  the  work  of 
improvement  and  on  the  snag  boat  his  services  were  faithful  and 
efficient. 

A  summary  of  the  work  accomplished  by  the  two  boats  during  the 
fiscal  year  is  found  in  the  following  table: 


Name. 


J.N.Macomb 
H.  G.  Wright. 


Snags 
pulled. 


680 

872 


Total. 


1,562 


Trees 
cut. 


5,182 
1,763 


6,896 


Drift 
piles  re- 
moved. 


1 
1 


MUes 
run. 


6.201 
5.124 


10,825 


In  addition  to  the  above  the  Wright  removed  the  wreck  of  the 
steamer  Eagle,,  near  the  Merchants  Bridge,  in  the  harbor  of  St.  Louis, 
December  3-5,  1902. 

The  trees  referred  to  are  generally  leaning  timber  in  bends  of  the 
river  or  trees  that  are  liable  to  fall  into  the  water  and  become  obBtruc- 
tions  to  navigation. 
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An  annual  appropriation  of  an  amount  not  to  exceed  $100,000  hav- 
ing been  made  for  this  work,  the  snag  boats  will  patrol  the  river  when- 
ever necessary,  in  order  to  keep  the  channel  free  from  obstructions, 
such  as  logs,  drift  piles,  leaning  trees,  and  such  wrecks  as  they  may  be 
able  with  their  appliances  to  remove  after  the  same  have  been  blown 
to  pieces  with  explosives. 

EXPENDITURES. 

The  amount  expended  on  this  work  to  July  1, 1902,  under  all  specific 
appropriations  since  and  to  include  March,  1879,  is  $1,726,889.86. 

Amount  expended  from  current  allotment  during  the  fiscal  year, 
$72,587.48.  A  statement  of  this  expenditure,  as  required  by  law,  is 
given  in  the  accompanying  table. 

The  work  done  by  the  snag  boats  is  of  great  benefit  to  the  commerce 
and  navigation  on  the  river.  Before  the  river  was  so  completely 
patrolled  as  it  now  is,  the  sinking  of  steamboats  and  other  craft  by 
running  on  snags  was  a  common  occurrence.  During  recent  years 
such  d^asters  seldom  occur.  Although  life  and  property  would  seem 
to  be  much  safer  now  than  formerly,  the  rate  of  insurance  has  not 
materially  decreased. 

It  is  proposed  during  the  coming  year  to  continue  operating  these 
sn^  boats,  as  provided  in  the  river  and  harbor  act  of  August  11, 1888. 

The  statistics  relating  to  the  commerce  benefited  by  the  operation  of 
these  snag  boats  will  be  found  in  the  report  of  operations  for  this  year 
for  the  improvement  of  the  Mississippi  River  from  the  mouth  of  the 
Missouri  to  the  mouth  of  the  Ohio  River. 

The  headquarters  of  the  snag  boats  is  in  St.  Louis. 

The  amount  of  customs  collected  at  St.  Louis  during  the  fiscal  year 
was  $2,035,054.62. 

The  amount  of  internal  revenue  collected  was  $7,970,623.27. 

Money  ntatement, 

Amonnt  drawn  nnder  section  7,  act  of  August  11,  1888 $72,587.48 

June  30,  1903,  amount  expended  during  fiscal  year 72, 587. 48 

July  1,  1903,  amount  available  for  fiscal  year  1903-4 100,000.00 


APPROPRIATIONS. 


By  act  of — 

March  3,  1879 $100,000.00 

June  14,  1880 100,000.00 

March  3,  1881 80,000.00 

March  2,  1882 85,000.00 

Julys,  1884 72,950.63 

Augusts,  1886 56,250.00 

August  11,  1888 100,000.00 

Fiscal  yearending  June30 — 

1890 

1891 

1892 

1893 


49,089.17 
92, 720. 97 
98, 250. 00 
96, 497.  23 


Fiscal  year  ending  June  30 — 

1894 $88,252.46 

1895 100,000.00 


1896 
1897 
1898 
1899 
1900 
1901 


80, 496.  26 
83,421.64 
88, 917.  74 
88, 923. 15 
86, 355.  29 
86,710.a5 


1902 a  93, 055.  27 

1903 72, 587. 48 


Total 1,799,477.34 


«  $415.60  in  excess  of  amount  stated  in  report  for  fisi^l  year  ending  June  30,  1902, 
on  account  of  additional  payments  on  ice  plants. 
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Table  No.  1. — Summary  of  expenses  for  operating  U.  S.  aenag  hoais  H,  (i.  WrigfU  and 
J.  N.  Maromb  in  connection  with  the  u>ork  of  removing  obstructions  in  Missussippi  River 
daring  the  fiscal  year  ending  June  SO,  1903. 


Application. 


Office  expenses 

£xpen8e8  of  suag  boat  H.  G.  Wright: 

Crew 

Outfit 

Fuel 

Sub8iiitence 

Supplies 

Repialrs 

Muoellaneous 

Expenses  of  snag  boat  J.  N.  Macomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 


Total 


1902. 


July. 


August.     September. 


f6.Sl 


$1,425.00 


96.00 
48.62 


20.00 


18.60 

170.00 

675. 18 

208.80 

27.00 

12.38 


1,285.67 


238.36 
48.64 


398.46 


139. 69 


51.14 
12.37 


8,301.98  ,      1,580.17 


9987.80 
3,778.96 


960.00 
434.00 


66.25 
7.90 

3,002.17 


111.51 

14.49 

7.91 


9,360.99 


October. 


9279.16 

1,432.50 

78.00 

144.25 

62.43 

7.65 

2.80 


1,930.49 


1,129.76 

831.70 

8.65 

1.30 


5,908.68 


November. 


92.95 

1.4S8.33 

16.50 

518.37 


Application. 


Office  expenses 

£xpen8e8  of  snag  boat  H.  G.  Wright: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 

Expenses  of  snag  boat  J.N.  Macomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 


Total 


1902. 


December. 


91,014.70 

2,141.00 

58.75 

539.88 

416. 82 

132. 76 

83.00 


1,909.00 

60.00 

270.40 

1,0%.  69 


103.25 


7,826.26 


1903. 


January. 


93.20 

2,135.00 
101.99 

1,180.00 

681.95 

85.65 


February. 


March. 


2,093.00 
102.00 

1.244.00 

452.84 

85.64 

111.48 


8,276.76 


9998.20 
2,147.00 


729.00 
174.90 


8.69 


2,100.68 


740.00 
341.06 


9187.79 
2,014.75 


588.25 
172.27 
125.00 


2,007.88 


819.00 
22.55 


7,234.53 


6.46 


1,562.33 

30.00 

276.06 


40.58 


8,911.60 


April. 


91,085.32 

1.461.00 
11.00 
59.27 
98.86 
9.85 
74.00 


1,402.67 


592.00 

229.00 

9.85 


5,987.44  I        5,032.82 


Application. 


Office  expenses 

Expenses  of  snag  boat  H.  G.  Wright: 

Crew 

Outfit 

Fuel 

SubsiKtence 

Supplies 

Repairs 

Miscellaneous 

Expenses  of  snag  boat  J.  N.  Macomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repai  rs 

Miscellaneous 


1903. 


May. 


91.50 

1,422.16 
878.61 
156.90 
875.02 
489.40 

1.164.92 


1.360.17 
404.40 
268.75 
290.44 
230.79 

1,878.70 


Total 


8. 921.  76 


June. 


91,515.67 

37.92 

190.00 

438.51 

42.99 

369.90 

12.50 

1,550.00 
102.50 
831.24 
332.44 
.75 
862.59 
12.50 

5,299.51 


Total. 


94,666.96 

20.911.87 
1,201.27 
5,361.92 
8,578.56 
1,102.10 
1,808.02 
82.78 

20,194.01 

69K.90 

6,909.58 

4,155.33 

345.17 

2,696.64 

24.87 

72,587.48 
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Z   2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  MISSOURI 

RIVERS. 

A  concise  statement  of  the  project  for  and  histoiy  of  this  work  will 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1903, 
page  390,  as  well  as  on  page  2631  of  the  Report  of  the  Chief  of 
Engineers,  United  States  Anny,  for  1900. 

Reference  should  be  made  to  the  Report  of  the  Chief  of  Engineers, 
United  States  Army,  for  1894,  pages  1577  et  seq.,  for  information 
relating  to  the  development  of  the  various  forms  of  construction  and 
for  a  resum^  of  the  various  types  employed  between  1872  and  1894, 
and  to  the  Repoits  of  the  Chief  of  Engineers,  United  States  Army,  for 
1895  (p.  2059),  1896  (p.  1717),  1897  (p.  2012),  1898  (p.  1698),  1900  (p. 
2632),  and  1901  (p.  2169)  for  minor  details  as  to  forms  of  construction. 

Since  the  adoption  of  this  project  work  has  been  done  substantially 
according  to  the  methods  referred  to  above  at  the  following  localities: 
Mouth  Missouri  River,  St.  Louis  Harbor,  Cahokia  Chute,  Arsenal 
Island,  Horsetail  bar,  Carroll  Island,  Twin  Hollows,  Pulltight,  Beards 
Island,  Chesley  Island,  Jim  Smiths,  Sulphur  Springs,  Foster  Island, 
Lucas,  Cornice  Island,  Rush  Tower,  Michaels  Landmg,  Danby  Land- 
ing, Rush  Towhead,  Penitentiary  Point,  Turkey  Island,  Ste.  Genevieve, 
Kaskaskia  Island,  Chester,  Liberty  Island,  Seventy-six  Landing,  Ham- 
burg, Devils  Island,  Minton  Point,  Cape  Girardeiui,  Commerce  Island, 
Burnham  Island,  Powers  Island,  Goose  Island,  Buffalo  Island,  Green- 
leaf  Bend,  and  vicinity  of  Cairo. 

During  the  fiscal  year  ending  June  30, 1903,  work  for  the  permanent 
improvement  of  the  river  has  been  carried  on,  as  hereinafter  described, 
at  the  following  localities:  Lucas,  Rush  Tower,  Danby  Landing,  Rush 
Towhead,  Turkey  Island,  Ste.  Genevieve,  Mo.,  Chester,  Liberty 
Island,  Greenleaf  Bend,  and  Cairo  Protection. 

PERMANENT   IMPROVEMENT. 

Lucas  Hurdles  {29  raiUs  helow  St.  Louis). — A  summary  of  the  opera- 
tions at  this  point  will  be  found  on  page  2633  of  the  Report  or  the 
Chief  of  Engineers  for  1900. 

For  the  further  improvement  of  this  reach  four  additional  hurdles 
were  built  during  the  year:  No.  1,  on  the  Missouri  side  in  front  of 
Herculaneum,  Mo.,  about  300  feet  above  the  mouth  of  Joachim  Creek; 
Nos.  16i,  18,  and  19^^  on  the  Illinois  side.  For  location,  reference 
should  be  made  to  Plate  I.  The  total  construction  amounted  to  4,500 
linear  feet  of  hurdles. 

A  good  depth  was  maintained  in  the  channel  during  the  year. 

Rush  Tower^  Illinois  {37  miles  helow  St.  Louis). — The  Illinois  shore 
between  Osborne  Field  and  Kempers  Landing  was  protected  for  8,770 
feet  during  1892,  1893,  and  1894.  The  protection  was  extended  3,030 
feet  further  downstream  in  1901,  with  subaqueous  mattress  and  revet- 
ment up  to  the  foot  of  the  bluff  bank,  to  an  average  stage  of  16  feet 
above  tne  low  water  of  1863. 

The  bank  above  the  protection  having  been  graded  b}^  the  river,  the 
revetment  was  repaired  and  was  carried  up  to  an  average  stage  or  25 
feet  above  the  low  water  of  1863. 

The  total  amount  of  revetment  placed  was  3,730  linear,  or  116,700 
square  feet. 
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Danhy  Liwdhu/^  MImokH  {Jfi  miUs  helmc  St.  LmiisS. — ^The  protec- 
tion at  this  locality  wa.s  begun  in  1895.  The  mattress  nad  been  placed 
for  5,450  linear  feet,  and  all  except  700  feet  at  the  upper  end  wa^j 
revetted  to  stages  of  from  16  to  20  feet. 

During  the  fiscal  \qx\v  1903  the  old  work  was  repaired  and  all  the 
revetment  niised  to  a  height  of  26  feet  above  the  low  water  of  1863; 
as  high  as  the  bank  had  been  graded. 

The  total  amount  of  bank  covered  was  5,400  linear,  or  118,1(K) 
square  feet. 

Rush  Tmrhead^  11 1 hu pis  (4^  miles  heUyw  St,  Louis). — ^The  protection, 
2,485  feet  long,  built  in  1901,  was  carried  up  to  a  13-foot  stage.  It 
was  extended  100  feet  farther  upstream,  and  all,  except  700  feet,  made 
inaccessible  to  barges  by  a  bar  which  formed  in  its  front,  was  carried 
to  the  top  of  the  graded  bank  at  a  27-foot  stage  during  1903.  The 
total  amount  of  revetment  placed  was  1,835  linear,  or  61,200  square  feet 

Turkey  Island^  Illimns  \')2  tulles  below  St.  Lmiis), — The  protection 
of  the  west  shore  of  the  island  w  as  begun  in  1895,  when  a  mattress  was 
built  for  5,250  feet  and  revetment  begun.  The  stonework  was  repaired 
in  1898  and  carried  to  stages  of  from  10  to  15  feet. 

Work  for  the  extension  of  this  protection  to  higher  planes  was  begun 
at  this  place  November  30,  1902,  and  1,600  feet  of  revetment  near  the 
lower  end  was  raised  to  a  24-foot  stage,  in  which  a  total  of  59,600  square 
feet  of  revetment  was  placed. 

Ste,  Oe7ievieve^  Mo.  {60  miles  helmo  St.  Louis). — A  summary  of  the 
operations  at  this  point  will  be  found  on  page  2170  of  the  Report  of 
the  Chief  of  Engineers  for  1901. 

The  revetment  was  raised  from  a  20-foot  stage  to  a  28-foot  stage  for 
450  linear  feet  bclow^  hurdle  No.  18,  in  which  5,400  square  feet  of  revet- 
ment was  placed.  Work  was  suspended  on  account  of  the  high  water 
of  June. 

Chester^  Mo,  {Horse  Island  and  Clary  ville^  7J^  miles  below  St.  Louis). — 
The  bank  of  Horse  Island  was  protected  for  a  distance  of  4,058  feet 
during  1899.  The  revetment  was  repaired  and  extended  up  to  an  aver- 
age stage  of  20  feet  during  1900  ana  1901.  The  work  of  1903  was  in 
repair  and  extension  downstream  and  to  higher  planes. 

The  upper  portion  of  the  bank  inside  the  protection  had  been  cut 
away  by  high  water,  allowing  a  large  body  of  water  to  run  down  inside 
the  mattress.  The  bank  was  eroded  for  about  1,400  feet,  with  a  maxi- 
mum recession  of  75  feet,  beginning  2,600  feet  below  the  head  of  the 
old  protection. 

A  mattress  varying  in  width  from  60  feet  to  130  feet  was  built  to 

{>rotect  the  bank  inside  the  old  mattress  from  station  26  to  a  point  288 
eet  below  the  foot  of  the  old  work.  At  two  places  where  the  erosion 
had  been  greatest  a  single  line  of  piles  was  driven  to  a  distance  of  60 
feet  from  shore.  The  old  revetment  was  repaired,  and  portions  raised 
to  a  stage  of  30  feet  above  the  low  water  of  1863. 

Work  was  suspended  about  the  end  of  May  on  account  of  high 
water.  Considerable  erosion  occurred  during  June  between  stations 
17  and  26. 

A  total  of  1,746  linear,  or  166,230  square  feet  of  mattress  was  built 

and  sunk  and  1,950  linear,  or  23,735  square  feet  of  revetment  placed. 

Liberty^  Mo.  {82  miles  helow  St.  Louis). — The  protection  between 

Anchor  Landing  and  Bishops  Landing  was  built  in  1877.     It  was  partly 

rebuilt  in  1895  and  was  then  completed  up  to  a  12-foot  stage. 
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It  was  repaired  in  1900  and  a  part  of  the  bank  revetted  up  to  21  feet 
alK)ve  the  zero  of  the  St.  Louis  gau^e. 

No  work  could  be  done  the  following  year  on  account  of  the  failure 
of  appropriations,  and  the  bank  was  cut  away  inside  the  protection, 
the  maximum  recession  being  about  400  feet. 

To  prevent  further  damage,  and  to  restore  the  shore  line  to  the  old 

firotection,  eight  short  hurdles  were  begun  between  the  foot  of  Cranes 
sland  and  the  foot  of  the  old  mattress  during  the  spring  of  1903. 
These  hurdles  are  numbered  li,  6^.  8.  9, 10, 11, 12,  and  13,  me  number 
showing  their  distance  in  thousands  of  feet  below  Cranes  Island. 
They  will  have  an  aggregate  length  of  about  2,000  feet,  and  were  built  to 
a  stage  of  about  30  feet  at  the  shore  end.  The  outer  ends  will  be  about 
15  feet  lower  when  completed,  but  their  construction  was  suspended 
on  account  of  the  high  water  of  June. 

The  equivalent  of  about  1,500  linear  feet  of  completed  hurdle  was 
built  during  the  year. 

Liberty^  ill.  {85  uiUeH  heUno  SL  Louis). — A  summary  of  the  opera- 
tions at  this  point  will  be  found  on  page  2171  of  the  Report  of  the 
Chief  of  the  Engineers  for  1901. 

The  revetment  was  repaired  and  raised  to  an  average  stage  of  25 
feet  from  station  31  to  station  80,  and  to  22  feet  from  station  80  to 
station  108,  during  the  fall  season  of  1903. 

A  total  of  6,610  linear,  or  176,400  square  feet  of  revetment  was 
placed. 

Greenleaf  Bend^  Illinois  {167  miles  helow  St.  Louis). — ^The  protec- 
tion of  the  soft  and  rapidly  caving  bank  in  this  bend  was  begun  during 
the  first  half  of  the  fiscal  year  1903. 

The  mattress  was  built  and  the  bank  revetted  up  as  far  as  graded, 
or  to  an  average  stage  of  18  feet,  for  a  distance  of  6,075  feet,  in  which 
891,725  square  feet  of  mattress  was  woven  and  sunk  and  138,840 
square  feet  of  revetment  placed. 

Cairo  protection^  Illinois  {178  miles  heloio  St.  Louis). — For  descrip- 
tion of  this  work,  see  Reports  of  the  Chief  of  Engineers  from  1877  to 
1881,  and  for  1885,  1887,  1891,  and  1899. 

A  break  made  in  the  revetment  between  the  two  upper  spur  dikes 
by  the  high  water  of  1902  was  repaired  tliis  year  by  290  linear,  or 
11.310  square  feet  of  revetment  and  a  short  spur  dike.  This  work 
exnausted  the  balance  of  the  appropriation  of  1884,  amounting  to 
$2,571.70. 

TEMPORARY   EXPEDIENTS. 

Dredging. — ^The  past  year  has  been  remarkable  for  the  high  stages 
prevailing  during  the  season  of  navigation.  The  minimum  gauge  read- 
ing was  7.5  feet  on  September  24,  after  which  it  rose  and  varied  from 
9  feet  to  21  feet  during  tiie  remainder  of  the  fall  season.  These  high 
stages  rendered  but  little  dredging  necessary.  The  dredges  were  kept 
in  commission,  however,  from  the  beginning  of  the  low-water  season 
until  the  end  of  November,  and  worked  for  short  periods  at  Crystal 
City,  Ste.  Genevieve  Bend,  and  Philadelphia  Point  in  each  case  until 
their  use  was  made  unnecessary  by  high  water. 

PLANT. 

The  plant  belonging  to  this  improvement  deteriorated  while  idle  on 
account  of  the  exhaustion  of  available  funds  during  the  preceding  ^-ear. 
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Repairs  begun  in  August  and  prosecuted  vigorously  throughout  the 
fiscal  year  restored  to  a  serviceable  condition  sufficient  of  the  plant  to 
suppl}^  urgent  needs. 

The  steamer  Geru  T,  L,  Casey  was  docked  and  extensively  repaired 
at  the  Carondelet  ways  of  the  Wiggins  Ferry  Company  in  tne  fall  and 
the  steamer  Oen.  11,  Z.  Ahbot  in  the  spring. 

Six  barges,  one  quarter  boat,  one  office  and  survey  boat,  and  seven 

Sile  drivers  were  extensively  repaired  on  the  ways  at  the  engineer 
epot  during  the  vear,  a  store  boat  was  equipped  for  carrying  ic^  and 
provisions  to  working  parties  in  the  field,  ana  the  construction  of  eight 
steel  flats,  each  16  feet  by  66  feet,  for  which  material  was  bought  io 
1901,  was  nearly  completed. 

The  current  repairs  needed  to  maintain  the  plant  in  an  efficient  work- 
mg  condition  were  made  as  required. 

MATERIAL. 

The  piles,  lumber,  and  part  of  the  stone  required  for  the  construc- 
tion works  were  procured  by  contract;  the  remainder  of  the  stone  was 
procured  by  hired  labor  ana  payment  of  royalty  at  Little  Rock  quar- 
ries, near  Ste.  Genevieve,  Mo.  No  bids  having  been  received  in  the 
autumn,  all  the  stone  used  during  that  season  was  procured  at  those 
quarries,  but  contracts  were  made  in  the  spring  and  2,407  cubic  yards 
were  purchased  under  them. 

ORGANIZATION. 

The  organization  remained  substantially  the  same  as  last  year  (see 
pages  1598  and  1599  of  Report  of  Chief  of  Engineers  for  1902),  with 
the  exception  of  the  loss  incurred  by  the  death  of  Assistant  Engineer 
E.  D.  Libby,  which  occurred  at  Concord,  N.  H. ,  April  24,  1903. 

Mr.  Libby  was  born  in  Maine  in  1852,  graduated  from  Dartmouth 
College  in  1879  and  from  Thayer  School  with  degree  of  civil  engineer 
in  1882,  and  was  appointed  assistant  resident  engineer  and  served  as 
such  until  1887,  when  he  severed  his  connection  at  his  own  request  to 
accept  a  position  with  an  iron  works  at  Wilmington,  Del.,  whence  he 
went  to  Providence,  R.  I. ,  with  the  Boston  and  I^rovidence  Railroad, 
returning  to  this  office  as  assistant  engineer,  where  he  was  actively 
engaged  until  the  winter  of  1901-2,  when,  on  account  of  failing  health, 
he  was  given  a  furlough  without  pay. 

Mr.  Libby  filled  every  position  which  he  held  under  this  office  with 
entire  satisfaction  to  the  officer  in  charge  and  with  credit  to  himself. 
His  ability  as  a  civil  engineer,  which  he  brought  to  bear  upon  all  his 
work  with  untiring  industry,  was  of  high  order. 

ESTIMATES. 

The  original  estimate  of  the  cost  of  the  improvement  of  the  Missis- 
sippi River  between  the  mouths  of  the  Ohio  and  Missouri  rivers,  as 
revised  in  1883,  is  $16,397,500. 

The  total  appropriations  to  date  amount  to  $11,104,999.98.  Of  thip 
amount  $180,000  was  allotted  by  acts  and  projects  for  improvement 
between  the  Illinois  and  Missouri  rivers,  including  Alton  Harbor, 
leaving  a  balance  of  $10,924,999.98  to  be  applied  to  the  project  for  the 
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geneml  improvement  between  the  mouths  of  the  Ohio  and  Missouri 
rivei-s.  The  balance  of  the  estimate  for  the  original  project  for  the 
general  improv^ement  between  the  Ohio  and  Missouri  rivers  not  appro- 
priated June  30,  1903,  is,  therefore,  ^^5,472,500. 02. 

The  amount  that  has  been  expended  upon  the  project  to  this  date  is 
$10,037,957.77. 

The  balance  available  June  30,  1903,  of  the  amount  appropriated  is 
$887,042.21,  to  which  must  be  added  $97.81  received  on  account  of 
rental  of  pile  drivers  under  authority  of  the  Secretary  of  War,  and 
$2,386.09  received  from  sale  of  condenmed  property,  a  total  of 
$889,526.11,  exclusive  of  outstanding  liabilities. 

The  amount  expended  during  the  fiscal  year  was  $496,589.04,  of 
which  $496,524.12  was  by  voucher  and  $64.92  by  Auditor  for  the  War 
Department. 

The  river  and  harbor  act  approved  June  3,  1896,  provides — 

That  any  balance  of  former  appropriations  now  available,  and  the  money  hereby 
appropriated  and  authorized  to  be  expended  for  the  said  section  of  said  river  between 
tne  mouth  of  the  Missouri  River  and  the  mouth  of  the  Ohio  Kiver,  or  so  much  thereof 
as  may  be  necessary,  shall  be  expeude<l  in  the  c<»nstruction  of  suitable  dredge  boats, 
portable  jetties,  and  other  suitable  appliances,  and  in  the  maintenance  and  operation 
of  the  same,  with  the  view  of  ultimately  obtaining  and  maintaining  a  navigable 
channel  from  St.  Louis  to  Cairo  not  less  than  two  hundre<l  and  fifty  feet  in  width 
and  nine  feet  in  depth  at  all  periods  of  the  year,  except  when  navigation  is  closed 
by  ice. 

In  the  $10,037,957.77  above  mentioned  is  included  what  has  been 
expended  for  dredge  plants,  portable  jetties,  and  appliances  for  tem- 
porary improvement  of  the  channel  and  for  operating  the  same.  This 
amounts  to  about  $627,425. 85.  Of  this,  $48, 1 51 .  76  was  expended  during 
the  fiscal  year  for  operating  dredges  and  minor  repairs  of  same.  The 
approximate  value  of  this  plant  at  the  beginning  of  the  fiscal  3'^ear  was 
$209,425.81.     Its  present  approximate  viuue  is  $194,677.10. 

The  available  balance  includes  the  unexpended  balances  from  special 
allotments  made  by  Congress,  as  follows: 

For  revetting  bank  opposite  mouth  of  Missouri  River,  act  of  March  H,  1899.  $30,  772. 84 
For  protection  of  bank  on  Missouri  sirle  and  to  deepen  and  straighten 
channel  at  Wittenl)ei^,  Mo.,  act  of  March  3,  1899 10, 000. 00 

Total 40,772.84 

PHYSICAL   DATA. 

Gauges. — The  gauges  on  tliis  part  of  the  river  have  been  read  and 
repaired  as  required. 

Discharge  ineas^irei)ients. — Measurements  for  the  discharge  of  the 
river  were  made  with  full-depth  rod  floats  at  the  engineer  depot. 
Measurements  with  two  Haskell  meters  were  made  by  the  Mississippi 
River  Conmcdssion,  on  July  18  and  19,  in  the  same  cross  section  as 
that  used  by  the  floats  ana  at  the  same  stations.  One  meter  was  in 
bad  order,  but  the  other  gave  velocities  and  discharge  that  agreed  very 
closely  with  the  results  from  the  floats.  The  curves  of  velocity  and 
discharge  have  been  determined  between  a  5- foot  and  a  15-foot  stage, 
but  more  observations  are  needed  for  higher  and  lower  stages. 

Measurements  were  also  made  at  Chester,  111.,  to  determine  the  dis- 
charge of  the  flood  of  June,  in  which  a  maximum  of  iMM), 000  cubic 
feet  per  second  was  obtained,  with  surface  velocities  in  midstream  of 
8  miks  per  hour. 
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SURVEYS. 

A  survey  was  made  of  the  river  from  the  mouth  of  the  Missouri 
River  to  tlie  River  Des  Peres,  from  which  a  system  of  harbor  lines 
for  the  city  of  St.  Louis  and  confronting  towns  on  the  Mississippi 
River  was  prepared  by  me  and  submitted  for  approval  with  letter 
dated  March  t>,  1903.  The  lines  were  approved  oy  the  Secretary  of 
War  April  6,  1903. 


Money  statement. 

July  1,  1902,  balance  unexpended $733,729.06 

November  25,  liH)2,  received  from  sale  of  condemned  proi^erty 2, 386. 09 

Amomit  appropriated  by  sundry  civil  act  approved  March  3,  1903 650, 000. 00 

1,386,115.15 

June  30, 1903,  amount  expended  durinji:  fiscal  year 496, 589. 04 

Julv  1,  1903,  balance  unexpended 889, 526. 11 

July  1,  1903,  outstanding  liabilities 8,749.90 

Julv  1,  1903,  balance  available «880,  776.21 


July  1,  1903,  amount  covered  by  uncompleted  contracts 107,  228. 71 

Amount  (estimated)  required  for  completion  of  existing  project 5, 472, 500. 02 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balance  unexpended  »fuly  1,  1903: 

For  works  of  improvement $850, 000. 00 

For  maintenance  of  improvement 150, 000. 00 

1,000,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


LIST  OF   APPROPRIATIONS. 


Bv  act  of — 

Junel0,1872 $100,000.00 

March  3,  1873 200,000.00 

June  23, 1874 200,000.00 

March  3, 1875 200,000.00 

August  14, 1876 200,  000. 00 

June  18,1878 240,000.00 

March  3, 1879 200,000.00 

June  14,1880 250,000.00 

March3,1881 600,000.00 

August  2, 1882 600,000.00 

July  5, 1884 520,000.00 

August  5, 1886 375, 000. 00 

August  1 1, 1888 300, 000. 00 

September  19, 1890 400, 000. 00 

July  13,1892 525,000.00 


By  act  of — 

March  3, 1893 $658,333.33 


August  18, 1894. 
March  2, 1895  . 
June  3, 1896... 
June  4, 1897... 
Julv  19,1897-. 
July  1,1898... 
March  3, 1899  . 
June  6, 1900... 
June  13,1902-. 
March  3, 1903  . 
Other  receipts. 


758, 333. 33 
758, 333. 33 
275, 000. 00 
673, 333. 33 
325, 000. 00 
673, 333. 33 
673, 333. 33 
100, 000. 00 
650,000.00 
650, 000. 00 
2,483.90 


Total 11,107,483.88 


«  Distributed  under  subheadings  as  follows: 

For  revetting  bank  opposite  mouth  of  Missouri  River,  act  of  March  3, 
1899 $30,772.84 

For  from  mouth  of  Ohio  River  to  mouth  of  Missouri  River,  acts  of  June 

13,  1902,  and  March  3,  1903 818,293.41 

For  protection  of  bank  on  Missouri  side  and  to  deepen  and  straighten 
channel  at  Wittenberg,  Mo.,  act  of  March  3,  1899 10,000.00 

For  allotment  for  Sawyers  Bend,  act  of  Juno  13,  1902 21, 709. 96 


ToteJ 880,726.21 
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LIST  OF  EMERQENCY  CONTRACTS   IX   FORCE  JUNE  30,  1903. 


Name  and  article. 


eiC).90  per  M 
?12  per  M . . . 


M.  E.  Leming.  Cape  Girardeau,  Mo.: 

'2,f>00.000  feet  mattress  lumber 

Clay  City  MaimXacturinc:  Co.,  Clay  City.lnd.: 

500.0U0  feet  mattress  lumber 

Frerlerick  Hartweg,  Cincinnati,  Ohio: 

1,600  first-elHSS  piles 

3.000  second-class  piles 

H.  W.  Bu8sen.  Oakville,  Mo.: 

6,000  cubic  yards  stone 

Albert  Bu.«<en.  Quarantine,  Mo.: 

6.000  cubic  yards  stone 

C.  F.  Liebke  Hardwood  Mill  and  Lumbt^r  Co., 
St.  Louis.  Mo.: 

72,000  feet  oak  lumber 

Qrafton  Quarry  Co., Grafton,  111.: 

15,000  cubic  yards  stone Wet*  nor  rub  vard 

5,000  cubic  yards  spalls |<i0cts.per  cur>.>ara 

K. H.  Killebrew  &  Co.,  Cape  Girardeau.  Mo.:       I 

60,000  cubic  yards  stone U/»  /.♦»  r^ut.  /.ni.  vo».,i 

ISIOOO  cubic  yards  spalls pets,  per  cub.  >ard 


Rate. 


144  ct8.  y>er  lin.  foot . 
11  cts.  per  lin.  foot .. 

55  cts.  per  cub.  yard 

55  cts.  j>er  cub.  yard 

$52.50  iK'rM 


Date  of  : 
contract. 

190^ 
Mar. 

• 

21 

Mar. 

30 

}Al>r. 

4 

Apr. 

6 

Apr. 

8 

Date  of 
'    begin- 
ning. 


Apr.     8 
Apr.  10 

Apr.  11 


1903. 
Apr.     5 

Apr.  14 

Apr.  19 

Apr.  21 
Apr.  23 

Apr.     9 
Apr.  25 

Apr.  26 


Date  of 
expira- 
tion. 


1903. 

Dec.  5 

Dec.  14 

Dec.  19 

Dec.  21 

Dec.  23 

Dec.  9 

Dec.  26 

Dec.  26 


COMMERCIAL  STATISTICS. 

Receipt  and  shipments  at  St.  Dmis^  Mo, ,  during  the  year  190S, 

Receipts:  Tons. 

Barbed  wire,  ores,  and  metals  ( pig  and  manufactured) 1, 210 

Coal  and  coke 

Cotton  and  cotton  products 1, 321 

Groceries  and  dairy  products 11, 765 

Hay,  seed,  grain,  flour,  meal,  etc 76, 677 

IJve  stock  and  prwiucta 20, 967 

Lumber 31,369 

Merchandise  and  sundries 264, 410 

Vegetables  and  fruits 8,989 

White  lead,  oils,  etc 34 

Wines  and  liquors 6 

Wool 173 

Total 416,920 

Shipments: 

Barbed  wire,  ores,  and  metals  (pig  and  manufactured) 2, 125 

Coal  and  coke 11, 465 

Cotton  and  cotton  products 359 

Groceries  and  dairy  products 7,462 

Hay,  seed,  grain,  nour,  meal,  etc 102,  :^9 

Live  stock  and  products 5, 87^ 

Lumber 3,129 

Merchandise  and  sundries 82, 186 

V^retables  and  fruits 2,198 

White  lead,  oils,  etc 893 

Wines  and  liquors 6, 195 

Wool ; 2 

Total 224,262 

TVansferred  hy  ferries  across  the  river  at  St,  Louia, 

Tons. 

1899 5,036,730 

1900 5,218,907 

1901 5,860,592 

1902 5,731,635 

Shipments  of  grain,  including  flour,  meal,  etc.,  and  coal  down  the  river  from  land- 
ings between  St.  Louis  and  Cairo,  during  the  year  1902,  amovLiv\^ed  \o  VI  ,Vi^  \si\«k. 
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List  of  Hteain-power  hmiU  that  arrived  at  St,  Louis  during  the  year  1902. 


Size  of  iKNitM. 


Under  500  gross  tons. 


Draft. 


2.5  to  6 


Between  500 and  1,000 gross  tons I   4     to7.C 


Total 


Number. 


106 
4 


112 


Times 
arrived. 


1,54S 
S58 


1.896 


Lixt  of  Inmjeit  and  scows  that  arrired  at  St,  Lmiis  during  the  year  190S, 


Size  of  boats. 


Feet. 

Under  500  prross  tons 2. 5  to  7. 5 

Be t  w  een  500  a  nd  1 ,  000  groKS  ton  s 1  5. 2  to  8 

Over  1 ,000  grows  tons 


Total 


208 

14 

2 


219 


Times 
anived. 


388 

29 

4 


416 


Number  of  vcaseh  and  tlieir  tonnage  permanenily  and  temporarily  enrolled  and  licensed  at 

tlie  2>ort  of  St.  Ijouis,  Mo.^  December  31^  190i. 


Permanent  enrolled  wood  steamers 

Permanent  enrolliKl  iron  and  steel  steamers 

Permanent  enrolled  barges  ( wood) 

Permanent  enrolled  barges  (steel ) 

Permanent  enrolled  steam  yachts  (wood)  . . 

Permanent  enrolled  steam  yachts  (steel) 

Permanent  enrolled  sailing  yachts  (  wckkI)  . 
Permanent  enrolled  sailing  yachts  (steel )  . . 

Temporary  enrolled  steamers  (steel) 

Licensed  steamers  ( wood ) 

Licensed  steamers  (steel ) 

Licensed  barges 

Licensed  sailing  yachts 

Licensed  steam  yachts  (wood) 


No.  of 
vessels. 


Total 


81 
8 

45 
2 
2 


13 


3 


162 


Gross 
tonnage. 


25,620 

2, 999 

36,761 

2,324 

112 

177 

SO 

62 

1,079 

154 

26 

15 

9 

33 


69,401 


Net 
tounage. 


23.121 

2,825 

36,692 

2,824 

62 

123 

26 

G2 

1,079 

119 

13 

15 

8 

29 


65,998 


Total  cost  and  vijrJc  done  to  June  SO,  190S, 


Dikes  and  dams.                           Hurdles. 

1 

Linear 
feet. 

1 
QosX.        1     New. 

1 

Repairs. 

• 

Cost. 

Prior  to  July  1,  1902 

During  ye<ir  ending  June  30.  1903 

39,307 

$814,358.33 

Lin.  feet. 

846,630 

9,443 

Lin.  feet 
82,  OSS 

$5,594,099.94 
137,722.24 

Total .- 

39,367         814,358.33 

356,073 

82,055 

6,781,821.96 

Bank  protection. 

New. 

Lin.fiti.     Square  feet. 

232,657        34,4^.051 

19,850             652.740 

Repairs. 

Cost 

Prior  to  July  1.1902 

During  year  ending  June  30.  llMKi 

Lin./eet. 

4,100 

12,151 

$2,096,964.08 
160,627.78 

Total 

252,507        34,988,791 

16,261 

2,257,681.76 
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Totnf  riiM  ami  fmrk  done  to  Juue  30^  1903 — Continued. 


Temporary  exjKKlienUt. 


C()8t  of  jot- 

tiCH. 


Prior  to  July  1. 1902 

Durinfir  year  ending  June  30, 1903. 


Total 


$114,603.53 


CoKt  of  dredg- 
ing. 


«24f.,367.13 
•W,151.7fi 


114,603.53 


294,518.89 


Surveys,  gaugpfl,  etc. 


I  C/OHt  of  Hur- 
j     veyH  and 
gauge«. 

9203,068.23 
11,255.57 


214,323.80 


C:o8t  of 

examina- 

tionn. 


$12,391.96 


12,391.96 


RecAipitulation, 

Dikes  and  dams $814,358.33 

Hurdles 5,731,821.98 

Protection 2,257,581.76 

$8, 8a3, 762. 07 

Jetties 114,603.53 

Dredging 294,518.89 

Surveys  and  gauges 214,323.80 

Exanunations,  etc 12,  :^1. 96 

226,  715.  76 

Total 9,439,600.25 


Property  account. 


Clan. 


Btcamer  Gen.  T.  L.  Casey . 
Steamer  Gen.  H.  L.  Abbot 

Steamer  Wm.  R.  King 

Dredge  No.  1 

Dredge  No.  2 

Dredge  No.  3 

Dredge  No.  4 

Steam  tendero,  wocxi 

Steam  tendem,  steel 

Bargefl,  model 

Ston^  boat 

Quarter  boats 

Office  and  survey  boats . . . 

Pile  drivers 

Derrick  boats 

Derricks  

Machine  shops 

Small  boats 

Steel  flats 

Portable  quarters 

Jetty  gates 

Ways  (engineer  depot)  . . . 

Wharf  boat 

Engineer  depot 

Toold  and  appliances 

Boarding  outint 

Office  fumitnre 

Survey  instnimentH 

PhotiHOiiphic  apparatus . . 
Models 


Value  July 
1, 1902. 

$9,241.60 
17,382.53 
61,867.57 

8,691.27 
11.588.36 
91,M6.38 
89,797.36 

9,270.70 
49,998.52 
88,121.72 


Debits. 


18,323.60 
5,794.18 

43,381.13 
2,607.38 
2,897.09 
1,448.54 

27,008.90 


1,906.64 
7,532.44 
3,829.09 

146.42 

4,055.94 

12,009.86 

16,648.18 

615.67 
1,323.70 

257. 14 


i 


Total. 


586,561.81 


$22,524.01 

19.852.92 

18,018.17 

133.33 

76.66 

9,763.11 

13,744.88 

1, 880.72 

1,780.11 

52,633.00 

2,354.89 

11,342.81 

4,876.52 

18,503.75 

480.65 


2,429.78 

11,380.98 

10,233.90 

727.00 


642.72 

872.92 

1,247.18 

13,3W.92 

4,165.98 

80.00 

240.71 


414.00 


223,201.62 


Credits. 


$18,879.83 

16,675.63 

21.669.54 

1,388.12 

1,719.72 

15,189.46 

19,051.90 

3,182.50 

4,735.02 

27,402.81 

176.62 

8,753.11 

2.561.64 

16,281.59 

857.09 

418.26 

2,638.91 

14,680.39 


1,002.27 

1,087.49 

1, 195. 54 

519.34 

1,832.76 

9,849.43 

8,664.81 

101.85 

23:^.93 

257. 14 


Value  June 
30,1903. 


$12,885.78 

20,559.82 

58,216.20 

7,436.48 

9.915.80 

86,390.08 

84.490.34 

7,968.92 

47.013.61 

118,291.91 

2,178.27 

20,918.20 

8,109.06 

45,608.29 

2,230.94 

2,478.88 

1,239.41 

28,709.49 

10,2:{3.90 

1,631.37 

6,444.96 

3,276.27 


8,470.36 

15,545.35 

16, 149. 35 

591.82 

1,336.48 


414.00 


196,099.20 


613,754.23 
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Material  account,  . 


Sub8ifltenc<^ 

Piles 

Stone 

Rope 


(naw. 


Wire 

Iron 

Nails 

Spikes 

Lumber,  miHcellaneous 

Lumber,  inattre** 

Oakum 

Coal 

Ice 


Material,  miscellaneous 


Total. 


Value  July 
1,1902. 


1222.25 

6,704.15 

1,399.05 

16,491.29 

330.02 

7, 147. 53 

344.15 

961.63 

8,313.81 

435.33 

243.25 

1,074.49 


10,717.77 


53,384.72 


Debits. 


$39,926.25 

20,024.37 

91.360.28 

14,0^6.06 

4,269.15 

2,590.65 

1,531.65 

1,241.25 

30.026.00 

28,322.96 

1,877.50 

29,501.51 

1,948.49 

29,900.02 


296,696.13 


Credits. 


$36,966.50 

22,364.83 

90,213.66 

5,681.39 

2,804.11 

6,699.66 

996.35 

932.70 

23,668.96 

28,758.28 

1,739.61 

28,876.16 

1,948.49 

22,628.46 


Value  June 
30,1903. 


274,176.92 


$3,183.00 
8,363.69 
2,645.78 

24,886.96 

1,7<«.06 

3,088.53 

879.45 

1,270.18 

14,670.86 


881.24 
1,700.84 


18,089.34 


76,808.93 


Eiuflneer  office ^  IJ.  S.  -4.,  m  account  \mth   United  St<iteSf  from  1870  to  June  30,  1903. 

To  allotments,  appropriations,  etc.,  prior  to  July  1,  1902: 

1872-1880.  Allotments  for  surveys $51, 208. 77 

187<>-1897.  Special  appropriations 401, 600. 00 

.  Misc 


187^1902.  Miscellaneous  receipts 

1872-1902.  Appropriations,  general  improvement 


2, 210. 98 
10, 479, 999. 98 

Mar.  3,  1903.  Appropriation,  Mississippi  River  between  Ohio  and 

Missouri  rivers 

To  miscellaneous  reix^ipts  deposited: 

Nov.  25, 1902.  Sale  of  condenmed  property 

Dec.  30, 1902.  Overpayments,   vouchers  189  and  190, 

November,  1902 

Jan.  10, 1903.  Overpayment,  voucher  191,  December, 

1902 

Jan.  27, 1903.  Overpayment,  voucher  193,  December, 

1902 

June  6, 1903.  Overpayment,  voucher  32,  June,  1903 . 


$10, 936, 019.  73 
650,000.00 


$2, 386. 09 

8.00 

21.33 

12.00 
1.33 


To  nonpayments: 

June  30, 1903.  Unpaid  percentage  on  annulle<i  contract  900. 17 

Unpaid  percentage  on  contracts  in  force  2, 240. 22 

Unpaid  labor 3,287.46 

Unpaid  miscellaneous 8, 944. 42 


2, 428. 75 


15, 372. 27 


Total 11,602.820.75 


June  30, 1903.  By  construction  between  Illinois  and 

Missouri  rivers: 

Piasa  Island  dam 

Piasa  Island  dam,  cutting  channel. 

Alton  dam 

Alton  dike 


$37, 910. 41 

3, 116. 86 

33, 740. 05 

126, 652.  74 


By  construction  between  Ohio  and  Missouri  rivers. 

By  jetties 

By  dredging 

By  survevs  and  gauges 

By  witharawn  for  Ofl5ce  of  Chief  of  Engineers 

Bv  loss  account 


By  proi>erty  on  hand 

By  material  on  hand 

By  appropriations  unexpended: 

Mississippi  River,  Ohio  to  Missouri 


201, 420. 06 
8, 8as,  762. 07 

114,  eas.  53 

294, 518. 89 
226,  715.  76 
2,220.50 
380, 495. 67 
613,  754. 23 
75, 803. 93 

889, 526. 11 


Total..-.; 11,602,820.75 
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2  3- 

TO  PREVENT  THE  MISSISSIPPI  RIVER  FROM  BREAKING  THROUGH 
INTO  THE  CACHE  RIVER  AT  OR  NEAR  A  POINT  KNOWN  AS  BEECH- 
RIDGE,  A  FEW  MILES  ABOVE  CAIRO,  ILLINOIS. 

A  concise  statement  of  the  history  of  this  work,  together  with  the 
approved  project  for  the  expenditure  of  the  appropriation  of  June  4, 
1897,  and  the  resulting  operations  to  June  30,  1901,  will  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1901. 

At  the  beginning  of  the  fiscal  year  1903  the  revetment  had  been 
broken  in  a  number  of  places  bv  slides  in  the  bank,  and  its  head  was 
considerably  damaged,  all  of  which  was  repaired.  The  work  is  now 
in  good  condition  up  to  a  33-foot  stage  for  the  upper  5,000  feet  and  to 
an  average  stage  of  24  feet  for  4,000  feet  more,  the  lower  435  feet 
having  been  practically  destroyed. 

A  total  of  2,265  linear,  or  55,125  square,  feet  of  revetment  was  placed 
during  the  year. 

No  further  appropriation  is  asked  for  this  work. 

Mmiey  statement, 

July  1,  1902,  balance  unexpended 16,430.50 

June  30, 1903,  amount  expended  during  fiscal  year 6, 430. 56 


Z  4. 

E8TABUSHMENT  OF  HARBOR  LINES  ALONG  THE  MISSISSIPPI  RIVER 

AT  AND  NEAR  ST.  LOUIS,  MISSOURI. 

Engineer  Office,  United  States  Army, 

St,  Louu^  Mo. ,  March  6,  1903. 

General:  In  conformity  with  sixth  indorsement  Chief  of  Engi- 
neers, U.  S.  Army,  on  letter  of  Julius  Pitzman,  St.  Louis,  Mo..  Jmy 
18,  1902,  1  have  the  honor  to  state  that  after  advertisement  in  the  St. 
Louis  papers  a  hearing  was  held  in  this  office  on  January  28,  1903, 
for  the  purpose  of  presenting  for  the  consideration  and  criticism  of 
those  interested  a  system  of  harbor  lines  for  the  city  of  St.  Louis  and 
confronting  towns  on  the  Mississippi  River.  This  meeting  was  well 
attended,  some  forty-live  persons  being  present,  representing  all  the 
chief  interests  f rontmg  on  the  harbor.  After  reading  the  official  corre- 
spondence leading  up  to  the  hearing,  these  representatives  were  asked 
to  give  their  opinions^  and  requests  were  made  for  suggestions. 

After  the  lines,  which  had  oeen  laid  tentatively  in  pencil,  had  been 
explained  there  seiemed  to  be  a  practically  unanimous  sentiment  in 
their  favor.  Mr.  J.  K.  Cummings,  a  director  in  the  North  St.  Louis 
Citizens'  Association,  objected  to  certain  features,  but  was  overruled 
by  the  majority,  and  his  desire  to  have  the  river  straightened  above 
the  city  was  unanimously  condemned. 

The  lines  follow  very  close  the  old  city  lines  from  the  southern  limit 
of  the  city  of  St.  Louis  to  the  Eads  Bridge  (Illinois  and  St.  Louis 
bridge),  but  depart  therefrom  tetween  the  Eads  and  Merchants  bridges 
in  order  to  secure  an  even  bend  in  the  river.  This  feature  was  approved 
in  the  hearing. 
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Accompanying  this  letter  I  have  the  honor  to  submit  a  typewritten 
description  of  all  the  lines  laid  down  on  the  accompan^^ing  map,''  which 
is  prepared  for  the  signature  of  the  honorable  the  Secretary  of  War. 
Certam  letters"  of  approval  are  inclosed. 

I  would  respectfully  recjuest  that  the  tracing  be  returned  to  this 
office  as  soon  as  approved,  m  order  that  blueprints  may  be  made  there- 
from for  distribution. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Major^  Corpa  of  Engh}eers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chisf  of  Engineers^  U,  S,  Army, 

[First  indorsement.] 

OFiTCE  Chief  of  Engineers, 

U.  S.  Army, 
March  2b,  lfX)3, 

Respectfully  submitted  to  the  Secretary  of  War. 

Request  having  been  made  for  the  establishment  of  harbor  lines  on 
the  Mississippi  niver  at  and  near  St.  Louis,  Mo.,  the  matter  was 
referred  to  tne  local  en^neer  officer  at  St.  Louis  for  investigation, 
with  a  view  to  the  selection  of  lines  which  would  test  subserve  the 
various  interests  involved. 

Attention  is  invited  to  the  within  report  of  Major  Casey,  from  which 
it  will  be  seen  that  the  subject  has  received  careful  consideration,  and 
that  a  public  hearing  has  been  held,  which  was  well  attended  by  parties 
interested  to  whom  the  lines  recommended  appeared  to  be  satisfactory. 
It  is  remarked  that  certain  features  were  object^id  to  by  a  director  in 
the  North  St.  Louis  Citizens'  Association,  but  such  objections  were 
overruled  by  the  majority,  and  attention  is  invited  to  Major  Casey's 
further  report,^  dated  the  20th  instant,  regarding  these  obiections. 

It  is  recommended  that  the  lines  thus  agreed  upon,  which  are  delin- 
eated upon  the  accompanying  chart"  and  described  in  a  separate  paper, 
be  approved  by  the  Secretar\'  of  War,  and  that  the  SecretaiT  place 
his  approval  upon  the  chart  and  description,  both  of  which  have  been 
prepared  for  his  signature. 

A.  Mackenzie, 
Acting  Chief  of  Englneei'S, 


DKSCKIPTION  OF  A  8Y8TKM  OP  HARBOR  OR  WHARF  LINKS  FOR  THE  CITY  OF  ST.  LOITIB, 
MO.,  AND  THE  CONFRONTING  TOWNS  IN  ILLINOIS,  ADOPTED  BY  THE  UNITED  STATES 
WAR  DEPARTMENT,  1903. 

The  bank-full  lines  marking  the  limits,  in  Missouri  and  Illinois,  of  the  legal  navi- 
gable channel,  are  hereinafter  designated  "western  and  eastern  inner  harbor  lines,'* 
respectively,  and  the  lines  marking  the  bottoms  of  the  levee  slopes  at  the  low-water 
lines  of  1863,  on  the  respective  snores,  are  designated  "western  and  eastern  outer 
harbor  lines." 

The  western  inner  harbor  line,  as  herein  dewribed  and  defined,  from  the  sonthem 
to  the  northern  limits  of  the  city  of  St.  Louis,  Mo.,  is  the  line  of  reference  for  both 
the  western  outer  harVx)r  line  and  the  eastern  inner  harbor  line,  but  the  eastern 
inner  harbor  line  is  the  reference  for  the  eastern  outer  harbor  line. 

All  distances  given  herein  are  horizontal  and  all  ordinates  described  art^  rectangular. 


«  Not  printed. 
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(l)    WESTERN    INNER   HARBOR    LINE. 

The  western  inner  harbor  line,  or  the  west  wharf  line  of  the  city  of  St.  Louis,  is 
hereby  established  as  follows: 


(1)  Southern  limit. 

(2)  Davis  street. 

(3)  Steins  street. 
(3a)  Ordmate. 

(4)  Krans  street. 

(5)  Kansas  street. 
(5a)  Ordinate. 

(6)  Dover  street. 

(6a)  Ordinates. 

(6b) 

(6c) 

(7)  Maeder  street. 


(7a)  Ordinates. 

(7b) 

(7c) 


(8)  Neosha  street. 


8a)  Ordinates. 

8b) 

8c) 

8d) 


(9)  Meramec  street. 
(9a)  Ordinate. 

(10)  Osage  street. 
(10a)  Ordmate. 

ENG   1903- 


Commencin^  at  a  point  ( 1 )  in  the  southern  boundary 
line  of  the  city,  which  i)oint  is  in  the  eastern  prolon- 

fation  of  the  line  from  '* stone  2"  to  "stone  1'*  and 
25  feet  from  "stone  1;*' 
thence  to  a  point  (2)  in  the  north  line  of  Davis  street, 
780  feet  eastward  from  the  southwest  comer  of  block 
No.  3187; 

thence  to  a  point  (3)  in  the  north  line  of  Steins  street 
270  feet  eastward  from  the  southwest  corner  of  block 
No.  3088; 

thence  to  a  point  (3a)  12  feet  from  the  middle  and  on 
the  westward  side  of  the  straight  ine  joining  the  fixed 
point  (3)  with  a  point  (4 J  hereinafter  descnlxjd; 
thence  to  a  point  (4)  in  tne  eastern  prolongation  of  the 
south  line  of  Kraus  street  1,070  feet  from  the  north- 
west corner  of  block  No.  3008; 

thence  to  a  point  (5)  in  the  eastern  prolongation  of  the 
south  line  of  Kansas  street  780  feet  from  the  north- 
west comer  of  block  No.  2976; 

thence  to  a  point  (5a)  10  feet  from  the  middle  and  on 
the  westward  side  of  the  straight  line  joining  the  fixed 
point  (5)  with  a  point  (6)  hereinafter  descrioed; 
thence  to  a  point  (6)  in  the  eastern  prolongation  of  the 
north  line  of  Dover  street  350  feet  irom  the  southwest 
comer  of  block  No.  2888; 

thence,  successively,  to  three  points  (6a,  6b,  and  6c) 
in  the  ordinates  which  divide  into  four  equal  parts  the 
straight  line  joining  the  fixed  point  (6)  with  a  point 
(7)  hereinafter  described;  the  said  three  points,  in 
order  northward,  bein^  12,  17,  and  12  feet  westward 
from  the  said  straight  line; 

thence  to  a  point  (7)  in  the  eastern  prolongation  of  the 
south  line  of  Maeder  street  580  feet  from  the  north- 
west corner  of  block  No.  2791 ; 

thence,  successively,  to  three  points  (7a,  7b,  and  7c), 
in  the  ordinates  which  divide  into  four  equal  parts 
the  straight  line  joining  the  fixed  point  (7)  with  a 
point  (8)  hereinafter  described ;  the  said  three  points, 
m  order  northward,  being  14,  18,  and  14  feet  westward 
from  the  said  straight  line; 

thence  to  a  point  (8)  in  the  eastern  prolongation  of  the 
north  line  of  Neosho  street  west  of  Broadway  1,440 
feet  from  the  southeast  corner  of  bl(X'k  No.  2718; 
thence,  successively,  to  four  points  (8a,  8b,  8c,  and 
8d)  in  the  ordinates  which  divide  into  five  eijual  parts 
the  straight  line  joining  the  fixed  jx)iiit  (8)  with  a 
point  (9)  hereinafter  described;  the  said  four  points, 
m  order  north wani,  being  21,  34,  37,  and  28  feet  west- 
ward from  the  said  straight  line; 

thence  to  a  point  (9)  in  the  eastern  prolongation  of  the 
south  line  of  Meramec  street  west  of  Marine  avenue 
1,325  feet  from  the  northwest  corner  of  block  No.  2065; 
thence  to  a  mnnt  (9a)  10  feet  from  the  middle  and  on 
the  westward  side  of  the  straight  line  joining  the  fixed 
point  (9)  with  a  point  (10)  hereinafter  described; 
thence  to  a  point  (10)  in  the  eastern  prolongation  of 
the  south  line  of  Osa^e  street,  890  feet  from  the  north- 
west corner  of  block  No.  2612; 

thence  to  a  point  (10a)  5  feet  from  the  middle  and  on 
the  westward  side  of  the  straight  line  joining  the  fixed 
point  (10)  with  a  point  (11)  heremafter  described; 
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(11)  Cahokia  Htret't. 


(12)  President  Htrt»et. 


(13)  Cherokee  Htreet. 


(14)  Utah  Htreet. 


(14a)  Ordmate. 


(15)  Arsenal  street. 


(15a)  Ordinate. 


(10)  Don^iiH  strec^t. 


(IGa)  Ordinateti. 
16b) 
(16c) 


(17)  St.  (Teorjre  street. 


(17a)  Onlinate. 


(18)  Victor  street. 


(18a)  Ordinate. 


(19)  Barton  street. 


(19a)   Ordinates. 

(19b) 

(19c) 


(20)  Lesperance  street. 


(20a)  Ordinate. 


(21)   Carroll  street. 


(22)  MUler  street. 


(23)  Rutger  street. 


(24)  Convent  street 


thence  to  a  f>oint  (11)  in  the  easternprolongation  ci 
tlie  south  line  of  Cahokia  street  1,260  feet  mm  the 
northwest  corner  of  bl<H*k  No.  1762; 
thence  to  a  ]>oiiit  (12)  'n  the  eastern  prolonfiiation  of 
the  south  line  of  President  street  1,030  feet  from  the 
nortliwent  corner  of  block  No.  1774; 
thence  to  a  ]>oint  (13)  mi  the  eastern  prolongation  of 
.  the  south  line  of  Cherokc^e  street  930  feet  from  the 
northwest  corner  of  bhwk  No.  ''787; 
thence  to  a  i>oint  (14)  in  the  south  line  of  Utah  street 
890  fi»et  eastward  from  the  northwest  comer  of  block 
No.  2(KW; 

thence  to  a  point  (14a)  5  feet  from  the  middle  and  on 
the  ea^•twa^l  side  of  the  straight  ine  joining  ♦^he  fixed 
point  (14)  with  a  ix)int  (15)  hereinafter  deecri bed; 
thence  to  a  jxdnt  (15)  in  the  north  'ine  of  Arsenal 
street  1,425  feet  eastwanl  from  the  southwest  comer  of 
block  No.  2017; 

thence  to  a  noint  (15a)  5  fet^t  from  the  middle  and  on 
the  eastward  side  of  the  straight  ^ine  joining  *he  fixed 
point  ( 15)  with  a  point  ( IB)  hereinafter  described; 
thence  to  a  point  (16)  in  the  8<3uth  dne  of  Dorcas  street 
1,355  feet  eastwani  from  the  northwest  corner  of  block 
No.  2017; 

thentre,  successively,  to  three  points  (16a,  16b,  and 
16c),  in  the  oniinates  which  divide  into  four  equal  }>arte 
the  straight  line  joining  .he  fixed  point  (16)  with  a 
point  (17)  hereinafter  descrilxjd,  the  said  three  points, 
in  order  northward,  l)eing  20,  25,  and  20  feet  eastw^ard 
from  the  said  straight  line; 

thence  t  >  a  jwint  (17)  in  the  eastern  prolongation  of 
the  north  line  of  St.  George  street  53  feet  from  the 
southeast  corner  of  bhx'k  No.  776; 
thence  to  ii  |H.)int  (17a)  5  feet  from  the  middle  and  on 
eastward  side  of  the  straight  line  joining  the  fixed 
point  (17)  with  a  iM)int  (IS)  hereinatter  de8cribe<i; 
thence  to  a  jK)int  (18)  in  the  eastern  prolongation  of 
the  south  lino  of  Vii!tor  stnnjt  53  feet  from  the  north- 
east corner  of  block  No.  777; 

thence  to  a  mnnt  (18a)  5  feet  from  the  middle  and  on 
the  ea.stwanl  si<le  of  the  straight  line  joining  the  fixed 
point  (18)  with  a  i)oint  (19)  hereinafter  described; 
thence  to  a  point  (19)  in  the  t^astern  prolongation  of 
the  south  line  of  Harton  street,  90  feet  from  the  north- 
east corner  of  block  No.  K71 ; 

thence,  successively,  to  thrive  iwints  (19a,   19b,  and 
19c)  in  the  ordinat^-s  which   divide  into  four  equal 
parts  the  straight  line  joining  the  fixed  point  (19) 
with  a  point  (2())  hereinafter  described,  the  said  three 
points,  in  onh'r  northward,  lK»ing  12,  16,  and  10  feet 
eastward  from  the  said  straight  line; 
thence  to  a  point  (20)  in  \ne  eastern  prolongation  of 
the  north  line  of  Ix^sperance  street  50  feet  from  the 
southeast  comer  of  block  No.  860; 
thence  to  a  point  (20a)  5  feet  from  the  middle  and  on 
the  eastward  side  of  the  straight  line  joining  the  fixed 
point  (20)  with  a  jmint  (21)  hereinafter  describeii; 
thence  to  a  point  (21)  in  the  eastern  prolongation  of 
the  north  line  of  Carroll  street  110  feet  from  the  south- 
east corner  of  block  No.  863; 

thence  to  a  point  (22)  in  the  eastern  prolongation  of 
the  north  line  of  Miller  street  140  feet  from  the  south- 
east corner  of  block  No.  860; 

thence  to  a  point  (23)  in  the  eastern  prolongation  of 
the  south  line  of  Rutger  street  140  feet  from  the  north- 
east comer  of  block  No.  859; 

thence  to  a  y)oint  (24)  in  the  eastern  prolongation  of 
the  south  line  of  Convent  street  127  feet  from  the  north- 
east corner  of  bloctk  No.  858; 
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(25 


(26 


(27 


(28 


(29 


(30 


(31 


(32 


(33 


(34 


Chouteau  avenue 


Gratiot  ntreet. 


Plum  street. 


Spruce  street. 


Elui  Htreet. 


Market  street. 


Pine  street. 


Locust  street. 


Washin^^n  avenue. 


Morgan  street. 


(34a)  Onlinates. 

(;i4b) 

(34c) 


(35)  Biddle  street. 


(36)  Ashley  street. 


(36a)  Ordinate. 


(37)  SmitJi  street. 


(38)   Flori«la  street. 


(39)  Mullanphy  street. 


(40)  Mound  street. 


(41)  Brooklyn  street. 


(41a)  Ordinate. 


(42)  Tyler  HtrtHit. 


(43)  Madison  street. 


thence  to  a  ix)mt  (25)  in  the  eastern  prolongation  of 
the  south  line  of  Cliouteau  avenue  100  feet  from  the 
northeast  comer  of  block  No.  857  N; 
thence  to  a  jMjint  (26)  in  the  eastern  prolongation  of 
the  south  line  of  Gratiot  street  72  feet  fnmi  the  north- 
east comer  of  block  No.  855; 

thence  to  a  ix)int  (27)  in  the  eastern  prolongation  of 
the  south  line  of  Plum  street  84  feet  from  the  north- 
east comer  of  block  No.  853; 

thence  to  a  point  (28)  in  the  eastern  prolongation  of 
the  south  line  of  Spruce  street  86  feet  from  the  north- 
east comer  of  block  No.  3; 

thence  to  a  point  (29)  in  the  eastern  prolongation  of 
the  south  line  of  Elm  street  80  feet  from  the  northeast 
comer  of  block  No.  5; 

thence  to  a  point  (30)  in  the  eastern  prolongation  of 
the  south  line  of  Market  street  70  feet  from  the  north- 
east comer  of  block  No.  7; 

thence  to  a  point  (31)  in  the  eastern  prolongation  of 
the  south  line  of  I*ine  street  45  feet  from  the  northeast 
comer  of  block  No.  9; 

thence  to  a  point  (32)  in  the  eastern  prolongation  of 
the  south  line  of  Locust  street  15  feet  irom  the  north- 
east comer  of  block  No.  11; 

thence  to  a  point  (33)  in  the  c&Mtem  prolongation  of 
the  south  line  of  Washington  avenue  23  feet  from  the 
northeast  comer  of  block  No.  13; 
thence  to  a  point  (34)  in  the  eastern  prolongation  of 
the  north  line  of  Morgan  street  12  feet  from  the  south- 
east comer  of  block  No.  16; 

thence,  successively,  to  three  points  (34a,  34b,  and 
34c)  in  the  ordinates  which  divide  into  four  equal 
parts  the  straight  line  joining  the  fixed  point  (34) 
with  a  point  (35)  hereinafter  described,  the  said  tnree 
points,  in  order  north wanl,  being  13,  20,  and  15  feet 
eastwanl  from  the  said  straight  line; 
thence  to  a  point  (ii5)  in  the  eastem  prolongation  of 
the  south  line  of  Biddle  street  320  feet  from  the  north- 
west comer  of  block  No.  19; 

thence  to  a  i)oint  (36)  in  the  eastem  prolongation  of 
the  north  line  of  Ashley  street  126  feet  from  the  south- 
east comer  of  block  No.  228; 

thence  to  a  point  (36a)  5  feet  from  the  middle  and  on 
the  eastward  side  of  the  straiu:ht  line  joining  the  fixed 
point  (36)  with  a  i)oint  (37)  hereinafter  described; 
thence  to  a  point  (37)  in  the  eastem  prolongation  of 
the  south  line  of  Smith  street,  205  feet  from  the  north- 
east comer  of  block  No.  2:^; 

thence  to  a  point  (38)  in  the  eastern  prolongation  of 
the  south  line  of  Florida  street  220  feet  from  the  north- 
east corner  of  block  No.  232; 

thence  to  a  point  (39)  in  the  eastem  prolongation  of 
the  north  line  of  Mullanphy  street  147  feet  from  the 
southeast  corner  of  bhK'k  No.  234; 
thencre  to  a  point  (40)  in  the  eastern  prolongation  of 
the  south  line  of  Mound  street  185  feet  from  the  north- 
east corner  of  block  No.  2.'i5; 

thence  to  a  pouit  (41)  in  the  eastern  prolongation  of 
the  north  line  of  Brooklvn  street  250  feet  fr<>ni  the 
southeast  comer  of  bloi'k  ^o.  237; 
thencte  to  a  point  (41a)  6  feet  from  the  middle  and  on 
the  eastward  side  of  the  straight  line  joining  the  fixed 
point  (41)  with  a  point  (42)  hereinafter  <lescribed; 
thence  to  a  point  (42)  in  the  eastem  prolongation  of 
the  north  line  of  Tyler  street  385  feet  from  the  south- 
east corner  of  block  No.  289  E; 

thence  to  a  iK)int  (43)  in  the  eastem  prolongation  of 
the  north  line  of  Matlison  street  437  feet  from  the 
southeast  comer  of  block  No.  291  E; 
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(44)  North  Market  street. 


(45)  Wam*ii  Btreet. 


(4(5)  St.  Louis  avenue. 


(47)  l>(H!k  street. 


(48)  Dt»Htrelian  Htreet. 


(49)  Salittbury  ntreet. 


(50)   Bremen  avenue 


(50a)   Onlinate. 


(5 1 )  An^^el  ica  street. 


(52)  Ferry  stret^t. 


(52a)  Onli  nates. 

(52b) 

(62c) 


(53)  (i rand  avenue. 


(53a)  OnlinaW. 


(54)  Prairie  avenue. 


(54a)   Onlinatefi. 
;54b) 

54c) 

54d) 

|54€) 

(54f) 

(54jf) 

(54h) 

(55)   Huni])ol(lt  avenue. 


55a)  On.liuateH. 

'55b) 

55c) 


(55ff) 
55h) 
|55i) 
'56)  Batlen  avenue. 


thence  to  a  point  (44)  in  the  eastern  prolonf^ation  of 
the  south  line  of  North  Market  street  500  feet  from 
the  northeast  comer  of  block  No.  2142; 
thence  to  a  point  (45)  in  the  eastern  prolongation  of 
the  north  line  of  Warren  street  550  feet  from  the 
southeast  corner  of  blotrk  No.  672  E; 
thence  to  a  point  (46)  in  the  eastern  prolongation  of 
the  north  line  of  St.  I^uis  avenue  580  feet  nx>iu  the 
southeajut  comer  of  block  No.  668  E; 
thence  to  a  point  (47)  in  the  eastern  prolongation  of 
the  north  line  of  Dock,  street  490  feet  from  the  south- 
east corner  of  block  No.  2544; 

thence  to  a  ]>oint  (48)  in  the  eastern  prolongation  of  the 
north  line  of  Destrehan  street  460  feet  froni  the  south- 
east comer  of  block  No.  2538; 

thence  to  a  ]K:>int  (49)  in  the  eastern  prolongation  of  the 
north  line  of  Salisbury  street  435  feet  from  the  south- 
east comer  of  block  Ko.  2534; 

thence  to  a  ]>oint  (50)  in  the  eastern  prolongation  of  the 
north  line  of  Bremen  avenue  395  feet  from  the  south- 
east corner  of  block  No.  2525; 

thence  to  a  point  (50a)  10  feet  from  the  middle  and  on 
the  ea.«itward  side  of  the  straight  line  joining  the  fixed 
ix)int  (50)  with  &  point  (51)  hereinafter  descril>ed: 
thence  to  a  ]X)int  (ol )  in  the  eastern  prolongation  of  the 
north  line  of  Angelica  street  270  feet  from  the  south- 
east corner  of  block  No.  2507; 

thence  to  a  ]>oint  (52)  in  the  eastern  prolongation  of  the 
south  line  of  Ferry  street  150  feet  from  the  northeast 
comer  of  block  No.  2506; 

thence,  successive! v,  to  three  points,  (f>2a,  52b,  and  52c) 
in  the  oniinates  wfiich  divide  into  four  equal  ])arts  the 
straijifht  line  joining  the  fixetl  |>oint  (52)  with  a  point 
(53)  hereinafter  described,  the  said  three  points,  in  order 
north wani,  being  ;i5,  45,  and  35  feet  eastward  fnmi  the 
said  straight  line; 

thence  to  ajKHnt  (53)  in  the  north  line  of  Grand  ave- 
nue 390  feet  eastward  from  the  southeast  comer  of  block 
No.  :«22; 

thence  to  a  point  (51^)  10  fet^t  from  the  middle  and  oa 
the  eastward  side  of  the  straight  line  joining  the  fixed 
point  (53)  with  a  ]K)int  (54)  hereinafter  descri!)ed; 
thence  to  a  point  (54)  in  the  eastern  prolongation  of  the 
south  line  of  Prairie  avenue  420  feet  from  the  northeast 
corner  of  block  No.  *i334; 

thence,  successively,  to  eight  ]x>ints  (54a,  54b,  54c,  54d, 
54e,  54f,  54g,  and  54hJ  in  the  ordinates  which  divide 
into  ihne  e(]ual  i)arts  tne  straight  line  joining  the  fixed 
j>oint  (54)  with  a  ix)int  (55)  hereinafter  described,  the 
said  eight  ]X)ints,  in  order  northward,  being  47,  125, 
210,  275, 290,  280, 2:i0,  and  145  feet  west^^ard  from  the 
said  straight  line; 

thence  to  a  point  (55)  in  the  north  line  of  Hunilx)ldt 
avenue  2,070  feet  eastward  from  the  southeast  comer 
of  block  No.  4210; 

thence,  successively,  to  nine  points  (55a,  55b,  55c,  55d, 
55e,  55f,  55g,  55h,  and  55i)  in  the  ordinates  which 
divide  into  ten  iH]ual  jiurts  the  straight  line  joining  the 
fixed  point  (55)  with  a  point  (56)  hereinafter  described, 
the  said  nine  points,  in  order  northward,  bcdng  147, 
260,  350,  408,  4:^,  416,  363,  278,  and  155  feet  westward 
from  the  said  straight  line; 


thence  to  a  point  (56)  in  the  eastern  prolongation  of 
the  north  line  of  liaden  avenue  2,980  feet  ntHn  the 
southwest  comer  of  block  No.  4264; 
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;56a)  Ordinates. 

56b) 

(56c) 

;56d) 

56e) 

56£) 

56c) 

56h) 

57)  St.  Cyr  avenue. 


'57a)  OrdinateH. 

57b) 

57c) 

(57d) 

;57e} 

57f) 

|57i) 

68)  near  Gibson  road. 


(58a)  Ordinates. 
[bSh] 
58c; 
58d 
58e; 
58f) 


thence,  successively,  to  eight  points  (56a,  56b,  56c, 
56d,  56e,  56f,  56g,  and  56h)  in  the  ordinates  which 
divide  into  nine  equal  parts  the  straight  line  joining 
the  fixed  j)oint  (56)  with  a  point  (57)  hereinafter 
described,  the  said  eight  points,  in  order  northward, 
being  110,  193,  260,  303,  316,  290,  228,  and  130  feet 
westward  from  the  said  straight  line; 

thence  to  a  point  (57)  in  the  eastern  prolongation  of 
the  north  line  of  St.  Cyr  avenue  900  feet  from  the 
southeast  comer  of  block  No.  4313  E; 
thence,  successively,  to  nine  points  (57a,  57b,  57c, 
57d,  57e,  57f,  57g,  5/h,  and  57i)  in  the  ordinates  which 
divide  into  ten  eaual  parts  the  straight  line  joining 
the  fixed  point  (57)  with  a  point  (58)  hereinafter 
described,  the  said  nine  points,  in  order  northward, 
being  137,  247,  337,  377,  385,  367,  307,  223,  and  115  feet 
westward  from  the  said  straight  line; 


thence  to  a  point  (58)  in  the  southern  prolongation  of 
the  line  which  coincides  with  the  west  lace  of  the  cop- 
ing on  the  east  wall  of  the  settling  basins  at  the  Chain 
of  Rocks,  the  said  point  being  3,245  feet  from  the  north 
face  of  the  coping  on  the  south  wall  of  settling  Imsin 
No.  6; 

thence,  successively,  to  thirteen  points  (58a,  58b,  58c, 
58d,  58e,  58f,  58gj  58h,  58i,  58k,  581,  58m,  and  58n)  in 
the  ordinates  which  divide  into  fourteen  equal  parts 
the  straight  line  joining  the  fixed  point  (58)  with  a 
point  (59)  hereinafter  described,  the  said  thirteen 
points,  in  order  northward,  being  175,  340,  48i^,  610, 
703,  760,  787,  787,  750,  675,  555,  400,  and  212  feet  east- 

'58hl  ward  from  the  said  straight  line; 

58i) 

58k) 

581) 

;58m) 

58n) 

[59)  near  Homer  dike.  thence  to  a  point  (59)  in  the  northern  prolongation  of 

the  line  which  coincides  with  the  west  face  of  the  cop 
ing  on  the  east  wall  of  the  settling  ])asins  at  the  Chain 
of  iRocks,  the  said  point  being  1,215  feet  from  the  south 
face  of  the  coping  on  the  north  wall  of  settling  basin 
No.  1; 

thence,  successively,  to  four  points  (59a,  59b,  59c,  and 
59d)  in  the  ordinates  which  divide  into  five  equal 
parts  the  straight  line  joining  the  fixed  point  (59) 
with  a  point  (&)  hereinafter  described,  the  said  tour 
points,  in  order  northward,  being  30,  65,  87,  and  60 
feet  westward  from  the  said  strai^t  line; 
thence  to  and  ending  at  a  point  (60)  in  the  northern 
boundary  line  of  the  city  in  the  eastern  prolongation 
of  the  Hne  **  stone  172''  to  **  stone  174,"  170  feet  from 
**  stone  174." 

(ii)   Western  ovier  harhor  line. 

The  western  outer  harbor  line  shall  be  eastward  from  the  western  inner  harbor 
line,  and  it  shall  be  250  feet  distant  and  parallel  thereto  from  point  1 ,  at  the  south- 
em  limit  of  the  city  of  St.  Louis,  to  point  34a,  near  Franklin  avenue,  and  from 
Soint  40,  at  Mound  street,  to  point  60,  at  the  northern  city  limit.  Between  Frank- 
n  avenue  and  Mound  street  it  shall  be  distant  as  follows:  247  feet  at  point  34b, 
242  feet  at  point  34c,  238  feet  at  point  35  (Biddle  street),  230  feet  at  point  36, 
(Ashley  street),  225  fee*  at  point  36a,  222  feet  at  point  37  (Smith  street) ,  228  feet  at 
point  38  (Florida  street),  and  237  feet  at  point  39  (Mullanphy  street);  these  excep- 
tional distances  pertaining  to  the  present  levee. 


[59a)  Ordinates. 

59b) 

59c) 

;59d) 


(60)  Northern  limit 
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(m)  EttMeni  inner  harbor  line. 


avenue 
l,im  fee 
36  (Ashk' 


it  at  point  84c,  1,988  feet  at  point  85  (Biddle  street),  1,980  feet  at  point 
ley  street),  1,975  feet  at  point  ;^6a,  1,972  feet  at  point  37  (Smith  street), 


(iv)  Eastern  miter  harlx/r  line. 

The  eastern  outer  harlwr  line  shall  \)e  250  feet  westward  from  and  parallel  to  the 
eastern  inner  harbor  line. 

[Firet  iudonement.] 

War  Department,  April  6^  190S. 
Approved. 

E.  KooT,  Secretary  of  War, 
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The  operations  extend  from  Minneapolis  to  the  mouth  of  the  Missouri 
River,  a  disUmce  of  about  670  miles,  following  the  low  water  eh&nuel. 

The  plant  belonging  to  the  work  consists  of  the  snag  boats  Colond 
A.  Machenzb'  and  fL  G.  Parhe^  but  dredges,  drill  boats,  and  tenders 
are  borrowed  from  other  appropriations  when  required.  The  snag 
boats  Avere  built  in  11)00  and  1882. 

The  general  improvement  of  the  river  has  so  reduced  the  extent  of 
caving  l)anks  that  but  one  snag  boat  is  required,  the  J.  O.  Parke^  which 
has  been  used  as  a  towboat  for  several  years  and  which  is  now  in  bad 
condition,  being  laid  up. 

The  details  of  work  accomplished  are  given  in  the  appended  report 
or  Assistant  Engineer  C.  \V.  Durham. 

The  total  tonnage  of  the  river  between  Falls  of  St.  Anthony  and 
mouth  of  Missouri  River  for  the  calendar  year  1902  was,  approxi- 
mately, 1,1)00,000  tons,  and  the  ton-miles  627,140,000.  This  indude8 
logs  and  lumber. 

Money  statemenU 

June  30, 1903,  amount  drawn  from  Treasury  under  permanent  apjnopria- 

tion $25,000.00 

June  30,  1903,  amount  exj)ended  during  fiscal  year 25,000.00 

July  1, 1903,  amount  available  under  permanent  appropriation  of  AugU8t 

11,  1888,  for  fiscud  year  ending  June  30,  1904 25,000.00 


AliHTRAtT   OF    APPROPRIATIONS    AND   ALLOTMENTS. 


By  act  approved  March  2,  1867 .  $96, 000 
By  allotment  from  appropriation 

of  July  25,  1868 26,000 

By  allotment  from  appropriation 

of  1869 35,640 

By  act  approved — 

July  11,  1870 36,000 

March  3,  1871 42,000 

June  10,  1872 42,000 

March  3,  1873 25,  aX) 

June  23,  1874 25,000 

March  3,  1875 25,000 

August  14,  1876 30,000 

Junel8,  1878 41,500 

March  3,  1879 20,000 

June  14,  1880 8,000 

March  3,  1881 25,000 

By  act  i>a.-se<l  August  2,  1882 . . .  25, 000 

By  act  approved  August  5, 1886.  22, 500 


By  act  of  August  11, 1888,  for  fis- 
cal year  ending — 

June  30, 1889 $25,000 

June30,  1890 , 25,000 

JuneSO,  1891 25,000 

June  30, 1892 25,000 

June  30, 1893 25,000 

June30, 1894 25,000 

June30,  1895 25,000 

June  :iO,  1896... 25,000 

JuneSO,  1897 25,000 

June30,  1898 25,000 

June30, 1899 25,000 

June30, 1900 24,W4 

June30, 1901 25,000 

June  30, 1902 25,000 

June  30, 1903 25,000 

Total 899,584 


STATISTICS  OF  COMMERCE   AND   NAVIGATION. 

Lumber. — The  most  important  business  carried  on  in  connection  with  the  naviga- 
tion of  the  upiKjr  Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade, 
which  gave  employment  in  1W2  to  about  70  towboats,  valued  at  $400,000.  Along 
the  river  from  Minneapolis  to  iSt.  Louis  47  sawmills  were  operated  by  32  wholesale 
firms,  having  an  invested  capital  of  about  $25,000,000.  Their  manufactures  of  white 
pine  in  1901  were:  Lumber,  862,306,000  feet  B.  M.;  shingles,  164,577,000;  lath, 
196,389,000,  and  of  hemlock  lumber,  23,282,000  feet  B.  M.  In  addition  to  the  man- 
ufacturers there  are  a  great  many  retail  or  distributing  firms. 
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e>-  jiiamifactitre,  upper  Mitmiaslppi  Rh-ii-  VaJltfy,  lOffJi. 

[VbIuo  about  135,000.000.] 

Loch  lily.                                                             Lumbrr.  Shiu 


I  FMB.M. 

AboTO  MlnncHpolln 1  lg,S71,000 

Minneapdlls '  376.856.000 

HI.  pHiif  to  St.  Loui» ,  777.JSO,000 

St. Croix  River H«.»a.OOI) 

BlKcE  River 198,1*36,000 

Ti.tnl l.S,'>4,3W,000 


biivewiu  UoaCed  lingreftti-rorleadlBU 


in  llio  Mlwlwiip|>l  KIro 


Mlnn^polU  I.,  y^.  //»,«,  in  190S. 

Jthtr,  from 

UvtMly. 

Lumber. 

Shingle*. 

I^lh. 

Fnt  H.  M. 

ua.wt.ooo 

3,01X1,000 

MS 

27,«»,000 

slooolooo 
B2.«a,Daa 

iBlooolooo 

"as 

vim  000 
^ooo,wlo 

iVumtar. 
W,  076,000 

z!  000,  ODD 

11,6  0,000 

3.!)  s.ooo 
0,3  3,000 
».»  5.000 
3,800,000 
1  730  000 

5.aflo,ooo 

jz,im;ooo 

JCMknk 

3,250,000 

8112, 300,000 

174,677,000 

ii»,3!e,ooo 

SUamboat*  and/reiolu. — There  were  employed  oh  rafters  during  the  Heaaon  of  1902, 
between  St.  Paul  ana  Bt.  Ixiuis,  TO  Htcm-wheel  Ptearaljoats,  lar^  and  umall;  21  »t«m- 
wheel  and  2  ride-wheel  packets;  2  contractor's  stem-wheel  hoattt;  42  pleasure  boalti, 
some  of  which  have  propellers;  1 1  ferry  boatt),  and  16  Uoveminent  twatti,  of  which 
2  arc  side-wh^elem;  in  all,  166  pteamboatH. 

The  principal  steamboat  lines  on  the  upper  Mif^isfiippi  Hiver  are  those  of  the 
Diamond  Jo,  the  K^le,  the  Carnival  City,  and  the  Acme  Packet  companies.  For 
the  Reason  of  1902  the  anionnt  of  freight  and  numlier  of  paHcenRera  could  not  lie 
very  accurately  ascertained,  but  tolerably  complete  reports  pve  139,000  tona  of 
freight  and  588,623  jiassengen',  not  including  those  of  ferry  boats.  Taking  into  con- 
sideration the  loos  and  lumber  floated  down  the  stream,  the  gross  tonnage  for  1902 
was  approximately  1,900.000  tons,  niid,  from  tolerably  accurate  information  of  the 
dislances  freight  was  carried,  the  estimattnl  ton-miles  are  527.140,000. 

At  St.  Louis  there  were  received  in  1902  from  the  upper  Miesissippi  River  bv  boats, 
Ivar^iie!!,  and  rafts  82,405  touH  of  merchandise,  including  pine  lumber  and  ahinglcB. 
There  were  shipped  to  points  on  the  upper  Mieflieaippi  River  23,130  tons. 

The  following  table  aiforde  a  view  of  the  amount  of  navigation  at  various  localities 
on  the  upper  MisMsmppi  River  for  the  year  19(^: 


LUt  of  eUamboali,  barge*,  aiid  raJU  jwigsinc/  through  r 


If  hridgen. 


L.««lilJ-  ol  bridge. 

Hill's 

l^tT.- 

Bsigi'-. 

Kaft*. 

30 

no 

2.426 

■m 

"No  record. 
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Llitt  of  steamfHxUjtf  iKLryea,  and  rajtn  2^(i*9ift(j  through  rarioim  bridges — Continued. 


L<K;Hlity  of  bridgt'. 


Clinton 

Rock  Island.. 

KeithMbuix  .  • 
Burlinfirton... 
Fort  Madison 
Keokuk 

Suincy 
aunibal 

Loui»iaiia 

Alton 


Mili» 

from 

Kt.  Paul. 


Steam- 
boatii. 


BATgca.  !  Kaf  t3. 


»27 

1.858 

489 

0  127 

.S63 

1,800 

607 

237 

417 

488 

181 

123 

441 

1,500 

638 

124 

462 

1,214 

305 

80 

4M 

1,146 

333 

30 

521 

1,111 

259 

31 

MO 

865 

404 

13 

56K 

884 

310 

91 

652 

1,518 

143 

17 

"  Partial  rcconi. 


Iniertml  rerennr  fftr  the  yrar  eudhifj  December  SI,  1002 ,  cotfected  in  diMrids  Iwrdering  on 

the  upper  MMmppi  Hivei . 


District. 


Office. 


Amount. 


Minneflota i  St.  Paul 

SiH.*ond  WiscouKin MadLmm 


Dubuque. 
Burlington 


Third  Iowa 
Fourth  Iowa 

Fifth  Illinois I  Pt-oria 

Eighth  IllimjiM I  Springfield... 

Thirtetnith  Illinois i  East  St.  Louis. 

First  Missouri '  St.Louia 


Total. 


gl,  729, 527. 73 
910,959.92 
47l,59N.19 
552,814.11 

31.692,965.47 

10,981,345.36 
566.057.96 

10.588,877.39 

57.443,646.15 


CtiMomM  rerenne  and  tonnage  for  the  year  ending  Decenilter  SI,  IW'S, 


Port. 


t  St.  Paul,  Minn . . . . 

La  Crosse,  Wia 

Dubuque,  Iowa... 
Rock  Island  111.. 
Burlington.  Iowa. 
St.Loui8,Mo.a 


Total 


C-ollections. 


8850,319.68 

9. 41 

29,751.69 

6.23 

24.18 

1.906,15L43 


2,786,262.62 


Tonna^re '  v«5aei. 
enrolled.    ^«««"- 


2,739 
8,423 
8,548 
6.841 
2.377 
69,401 


SI 
45 
14 

103 
26 

162 


87.329 


881 


«K.>nly  a  part  of  the  St.  Louis  Htatement  is  applicable  to  the  upper  MlaslBsippl. 

Hnmnmry  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  tipper  Mississippi 

River  for  fiscal  year  ending  June  30,  190S. 


Month. 


1902. 

July 

August 

September . 

October 

November  . 
December.. 


1903. 
January  ... 
February  . . 

March 

April 

May 

June 


ToUil 


Office    I     Care,  repair,  and  operating  snag  boats  and  dredge  boatfl. 
expenses,, 
superin- 


tendence, 
and  con- 
tingen- 
cies. 


$150.00 
150.00 
154.25 
150.00 
150.00 


253. 25 
6.47 
GG0.6('> 
150.00 
560.00 


"1 


2,384.63 


I^lx>r. 


$1,242.00 

2,206.53 

1,268.50 

2,528.19 

948.79 

215.00 


215.00 
215.00 


1,412.44 
1,227.00 
1,494.00 


12,9?2.45 


Subsist- 
ence. 


1M33. 59 
173. 14 
615. 62 
374.79 
235.08 


467.85 
304.66 
275.90 


Fuel. 


$358.68 
338.04 
632.66 
616.09 
568.94 


259.19 
412.34 
985.19 


2,880.63  '•  4.2CI.ia 


Exiwnse. 


8197.28 

191.45 

621. 66 

76.56 

93.06 


221.71 

7.08 

60.82 


1,469.62 


Repairs. 


8135.46 
72,08 
13.42 
15.36 
28.35 


7.72 

M.90 

462.58 

139.69 

131.98 


1.09LM 


Total. 


82,367.01 
2,981.24 
3,151.86 
3,610.99 
1,874.2J 
215.00 


215.00 

222.72 

84.90 

2,823.77 

2,120.77 

2,947.99 


Grand 

totaL 


22,616.87 


12.517.01 
8.131.24 
8,306.11 
3.760.98 
2,024.22 
215.00 


215.00 

476.97 

91.87 

8.484.48 

2,270.77 

8,607.89 


ss,ooo.ao 
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report  of  mr.  c.  w.  durham,  ah8istant  engineer. 

United  States  Engineeu  Office, 

Hock  liflandt  ///.,  July  /,  l!fO,i. 

Major:  I  have  the  honor  to  present  my  report  on  the  operations  of  snag  boats  and 
dredge  Vx)ata  on  ui>per  Mississippi  River  for  the  fiscal  year  ending  June  30,  1908. 

(>7><Ta//orw  of  »nag  boat  Col.  A,  Mackenzie. — The  Mackenzie  was  employed  from  July 
1  to  November  18,  1902,  and  from  April  13  to  June  30,  1903,  in  removing  snags  ani 
other  ol^structions,  placing  buoys,  making  surveys,  and  othen^'ise  assisting  the  inter- 
ests of  iiavi<ration  between  Minneapolis  and  the  mouth  of  the  Missouri  River. 

I.«aving  Hickory  Chute  (mile  b6S)  on  the  morning  of  July  1,  1902,  and  proceeding 
up  river,  the  Mackenzie  arrived  at  St.  Paul  on  the  18th;  left  St.  Paul  on  tlie  22d, 
worked  down  river  to  Rock  Island  (mile  362),  and  thence  back  to  St.  Paul  on  August 
22.  From  St.  Paul  she  proceeded  aown  river  and  reached  St.  Louis  (mile  676)  Sep- 
temljer  9,  and  thence  returning  arrived  at  St.  Paul  on  October  2.  On  this  latter  trip 
a  profile  of  the  river  channel  was  made  with  the  sounding  machine  from  Montrose 
(mile  472)  to  St.  Paul.  In  Julv  22  buoys  were  placed  to  aid  navigators,  and  a  sur- 
vey of  the  harbor  at  Fulton  (miie  325)  was  made.  In  August  the  boilers  of  the 
wre('ke<l  steamer  Ravenna  were  recovered  at  Ma<iu()keta  River  (mile  258)  and  placed 
on  the  hull,  which  was  towed  to  Eagle  Point  (mile  262^.  Surveys  were  made  at 
Rockingham  Slough  (mile  367 J  and  below  Horse  Island  (mile  371).  In  September 
a  survey  of  the  river  in  the  vicinitv  of  Burlington  (mile  443)  was  made. 

The  Mackenzie  left  St.  Paul  October  4,  arrived  at  St.  Ix>ui8  on  the  12th,  and  return- 
ing up  river  reached  Rock  Island  on  the  23d.  On  this  trip  dredge  Phamix  and  two 
dumps  were  towed  from  Hamburg  (mile  593)  to  Burlington,  and  a  sur>'ey  was  made 
in  vicinity  of  Johnsons  Island  (miles  422-424).  I^eaving  Rock  Island  October  27, 
the  snag  Doat  proceeded  to  St.  Louis,  and  thence  returwed  to  Keokuk  (mile  484)  and 
was  laid  up  for  the  winter  in  the  Des  Moines  Rapids  Canal  November  13.  On  this 
trip  channel  soundings  were  made  from  the  Missouri  River  to  Keokuk,  and  the 
U.  S.  steamer  /.  G.  Parke  was  towed  uj)  river  from  Portage  (mile  641 J  to  the  canal. 

In  1903,  the  Mackenzie  having  heen  repainted  and  otherwise  repaired,  left  her  win- 
ter quarters  on  April  13  and  proceeded  to  St.  Louis  (mile  676),  where  she  arrived  on 
the  14th;  returning  up  river  she  reached  St.  Paul  on  the  30th.  On  this  trip  a  gen- 
eral inspection  of  plant  was  made,  and  buoys  were  placed  between  Burlington  (mile 
442)  and  Rock  Island  (mile  363). 

Leaving  St.  Paul  on  May  1,  the  Mackenzie  proceeded  down  river,  reaching  St.  Louis 
on  the  9tn,  and  returning  thence  arrived  at  Koc^k  Island  on  the  30th.  From  June  3 
to  18  the  Mackenzie  was  engaged  in  rendering  assistance  at  the  various  levees  below 
Keokuk  that  were  broken  by  flood,  returnmg  to  Rock  Island  on  the  latter  date. 
Leaving  Rock  Island  June  23,  she  proceeded  up  river  as  far  as  the  head  of  Guttenberg 
channel  (mile  225),  and  thence  returned  to  Rock  Island  June  30.  On  June  24  and  26 
a  survey  of  Gralena  River  was  made. 

Summary  of  operations  of  snag  boat  Col.  A .  Mackenzie  for  fiscal  year  ending  June  SO^  1903. 

Snags  removed 271 

Stumps  destroyed 158 

Leanmg  trees  pulled  back 212 

Leaning  trees  lelled 1, 869 

Wreck  removed 1 

Steamboat  assisted 1 

Surveys,  days 7 

Buoys  placed 33 

Miles  run 6,845 

Dredging  in  Fulton  Harbor. — A  deposit  of  sediment  ha<l  accumulateil  along  shore  at 
this  locality  (mile  325)  and  prevented  boats  from  landing  at  low  stages  of  water.  To 
afford  relief  dredge  Ajax^  with  single  crew,  worked  from  August  21  to  30,  1902,  and 
excavated  down  to  bed  rock  a  section  75  feet  in  length  from  the  levee  out  to  deep 
water.  An  area  of  12,000  sauare  feet  was  covered,  and  3,614  cubic  yards  of  material 
were  removed,  at  a  cost  (exclusive  of  plant  charges)  of  $432.21,  or  $0.12  per  cubic  yard. 

Dredging  at  WUds  Landing  and  lieef  Slough. — Dredge  Vulcan^  with  single  crew,  was 
engaged  from  August  4  to  13,  1902,  in  removing  the  outer  200  feet  of  Dam  30  (sheet 
117,  mile  113).  She  then  worked  until  August  18  widening  the  channel  at  the  foot 
of  Blackbird  Slough  (mile  114).  The  bar  at  the  mouth  of  Beef  River  (mile  87) 
having  become  troublesome,  the  Vulcan  was  moved  to  that  point  and  worked  from 
August  21  to  September  13,  assisting  in  making  a  good  channel  through  the  bar. 
The  cost  of  the  above  work  was  $1,600.93. 
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I}r*'(l(jiufj(it  Hainhnnj. — From  ()ct«l)er  1  to  H)^  lfK)2,  (lre<ige  P/i<PMiV,  with  sineJecrew, 
was  eni])]()ye(l  in  (leei)eniiig  the  a)>])roaeh  to  tlie  Hteaml)oat  landing  at  Hamburg 
(mile  r)<)3)*  Two  cutH,  earh  alnrnt  \\K)  feet  wide  and  6  feet  deep  at  low  water,  were 
njade  in  the  l)ar — one  about  1,100  fei»t  long  and  the  other  about  900.  The  area  cov- 
eretl  by  the  dre<lge  was  95,0(K)  wjuare  feet,  and  the  tjuantity  of  sand  dredg<e<i  and 
removed,  18,1.30  cubic  yar«l8.  The  amount  exjwnde<l  on  this  work  was  $896.29,  and, 
adding  the  plant  charge  of  $;^50.20,  the  cost  is  brought  up  to  $1,262.49,  or  ^.096  per 
cubi(!  yard. 

Dredgituj  BnrUngtun  IJarhjr. — Dredge  Phanib',  with  single  crew,  was  employed  from 
Octol^r  25  U)  Novemlwr  8, 1902,  in  removing  the  bar  in  Front  of  the  sewer  and  along 
the  levcHi  front  at- Burlington  (mile  442).  The  bar  in  front  of  the  sewer  (in  which  a 
cr(H»k  runs)  exU^nde<l  out  200  feet  from  the  wharf  log,  and  wa«  dry  at  a  3-foot  stage: 
and  from  the  uj>iH*r  side  of  tlie  sewer  to  a  point  about  125  feet  l>elow  the  Diamond 
Jo  warehouse  the  de^xisit  extended  out  about  50  feet  from  the  wharf  log. 

The  entire  bar  was  excavate<l  to  a  grade  of  6  feet  at  low  water.  The  area  covered 
})y  dredge  was  51,7(XX  square  feet,  and  the  material  excavated,  consisting  of  mud, 
sand,  gravel,  and  a  quantity  of  broken  nwk,  10,848  cubic  yards. 

The  amount  exjwnded  on  this  work  was  $726.25,  and,  adding  the  plant  charge  of 
$:^G4,  the  cost  is  brought  up  to  $1,090.25,  or  SO.lOpcr  cubic  yand. 

The  wreck  of  the  burned  ferry  l)oat,  the  John  7av/«r,  was  also  removed,  and  about 
175  linear  feet  of  sunken  shore  protection  abreast  oi  Moores  Towhead. 

OffenitKj  Andidusia  iMm. — To  j)ennit  the  passage  of  boats  into  Andalusia  Slough 
(mile  373),  where  there  are  extensive  coal  mines  and  quarries,  U.  S.  dredge  Ajux 
deei)ened,  by  dredging,  a  low  part  of  Che  dam  near  its  south  end,  and  secured  a 
channel  through  the  dam  KX)  feet  wide  and  3  feet  deep  at  low  water.  The  dredged 
material,  consisting  of  880  cubic  yards  loose  rock,  was  placed  on  a  low  part  of  the 
dam  near  its  north  end.     This  work  was  done  May  6  to  10,  1903,  and  coat  $180.15. 

Summary  of  eaftendiluren. 

Snag  boat  Col.  A,  Mackenzu',  ojK?rating $18, 779. 54 

Dredging  at  Fulton  Harlx)r 432. 21 

Dre<lging  channel  at  Wilds  Lauding  an<l  Beef  Slough 1, 600. 93 

I)re<lging  at  1  lamburg  Landing 896. 29 

Dredging  at  Burlington  Harbor 726. 25 

Dredging  at  Andalusia  Dam 180. 15 

Superintendence  and  office  expenses 2, 384. 63 

Total 25,000.00 

Very  resi>ectfully,  your  obeilient  servant, 

C.  W.  Durham, 
AssiistafU  Engineer 
Maj.  Jas.  L.  LrsK, 

Otrpn  of  Engineers, 


A  A  2. 


BIPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 

RIVER  AND  ST.  PAUL. 

The  work  performed  under  this  appropriation  consists  chiefly  in  the 

Eermanent  improvement  of  through  navigation,  but  improvements  at 
arbors  and  other  localities  are  frequently  made  und^r  allotnientB 
contained  in  the  various  acts  of  Congress. 

The  original  condition  of  the  channel  between  th(^  Missouri  River 
and  St.  Paul  Avas  such  that  at  low  stages  the  larger  boats  were  unable 
to  proceed  farther  up  the  river  than  La  Crosse  or  Winona,  while  at 
extreme  low  lyater  navigation  was  impeded  at  iK)ints  much  lower. 
The  original  project  for  improvement,  which  has  undergone  no  mate- 
rial change,  was  adopted  m  1878,  and  contemplates  the  closure  of 
chutes,  revetment  of  caving  banks,  and  contraction  of  the  channel  by 
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wing  dams,  so  as  to  obtain  a  channel  of  a  depth  of  4i  feet  at  low  water, 
to  be  eventually  increased  to  6  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1903,  there  had  been 
expended  $10,448,559.97,  which  has  resulted  in  such  an  improved  con- 
dition of  the  channel  as  to  permit  the  passage  of  the  largest  boats  at 
very  low  stages  through  to  St.  Paul.  It  may  be  proper  to  state  that 
of  the  amount  above  mentioned  about  $2,500,000  has  been  expended 
on  harbor  and  levee  work,  without  much  benefit  to  the  main  channel. 

On  July  1,  1902,  there  was  unexpended  $459,820.75.  During  the 
past  year,  for  the  improvement  of  tnrough  navigation,  dam  construc- 
tion, shore  protection,  dredging,  removal  of  rock,  etc.,  have  been 
carried  on  by  hired  labor  and  use  of  Government  plant  between 
Wabasha  (81  miles  from  St.  Paul)  and  Bellevue  (mile  288);  at  Rock 
Island  Rapids  (miles  349-363),  and  between  Burlington  (mile  442)  and 
the  Missouri  River  (mile  658);  under  contract  be^een  Rock  Island 
(mile  303)  and  Burlington  (mile  442).  A  pier  for  the  harbor  of  refvige 
at  North  Pepin  was  built  bv  hired  labor. 

The  balance  available  July  1, 1903,  will  be  applied,  at  such  points  as 
may  seem  most  in  need  of  improvement,  by  hired  labor  oetween 
Wabasha  and  Bellevue,  at  Rock  Island  Rapids,  and  between  Hannibal 
and  the  Missouri  River;  by  contract  between  Bellevue  and  Le  Claire 
(mile  348),  and  between  Rock  Island  and  Hannibal  (mile  540). 

Harbi^r  of  refuge  at  Pepln^  euat  shm'e  of  Lake  Pepin. — ^The  construc- 
tion of  a  pier,  intended  to  be  1,000  feet  in  length,  running  out  into 
the  lake  irom  a  point  near  foot  of  Dunn  street  (mile  74)  was  begun 
September  16,  1902,  continued  during  remainder  of  season,  resumed 
April  30,  1903,  and  completed  June  9,  1903,  a,s  far  as  funds  permitted. 

Uarhoi*  of  refuge  at  Stockholm^  on  Lake  Pepin. — This  harbor  was 
improved  liy  dredging,  so  that  boats  have  no  further  diflBculty  in  using  it. 

St,  Paul  to  Wino7ia. — By  hired  labor  and  use  of  Government  plant, 
improvement  work  was  carried  on  during  season  of  1902  in  vicinity  of 
Wilds  Landing(miles  113-114),  at  mouth  of  Beef  Slough  (mile  87),  and 
near  Fountain  City  (miles  109-110).  Thirteen  wing  dams  and  3,300 
linear  feet  of  shore  protection  were  built,  and  several  dams  were  raised 
and  lengthened.  In  1903  work  in  construction  and  repair  of  dams  was 
resumed  in  vicinity  of  Wabasha  (mile  81)  June  19,  and  carried  on  to 
end  of  fiscal  year. 

Removing  oar  at  Fimntain  Oity^  Wis. — A  small  quantity  of  dredging 
was  done  late  in  1902,  and  the  work  was  continued  during  the  last 
week  of  June,  1903. 

Wiiwna  to  Wisconsin  Piver. — In  this  section  work  was  carried  on  in 
1902  by  hired  labor  and  use  of  Government  plant  in  vicinity  of  Dakota 
and  Dresbach  (miles  135-137).  Eleven  wing  dams  and  2,125  linear 
feet  of  shore  protection  were  built.  Several  dams  were  repaired  or 
lengthened.  Similar  work  was  resumed  in  June,  1903,  in  vicinity  of 
Dresbach. 

WiscoTiJiin  Pive?'  to  Bellevue. — Considerable  dredging  was  performed, 
Auf'-ust  to  November,  1902,  by  U.  S.  hydraulic  dredge  JVo.  203^  with 
a  view  to  deepening  Guttenberg  channel  at  its  upper  end  (miles  227- 
228),  and  it  is  believed  the  work  Avill  prove  to  be  successful.  With 
hired  labor  and  Government  plant,  operations  were  carried  on  from 
August  9  to  November  15,  1902,  near  Bellevue  (mile  286),  at  Stene 
Slough  (miles  281-282),  and  at  Deadmans  bar  (miles  276-277.)  Eight 
wing  dams  and  6,100  linear  feet  of  shore  protection  were  built.     In 
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11)08  the  (Irodgo  resumed  work  in  (ruttenburg  channel  (mile  231)  on 
May  'JO,  and  continued  with  good  results  to  end  of  year.  Some  repairs 
were  made  late  in  June,  1903,  to  the  ferry  dike  opposite  Bellevue. 

Hoclk  Island  liajflih, — Excavation  of  rock  from  tlie  chaiinet  was  car- 
ried on  l)y  hired  lalx)r  from  August  3  to  November  12,  11^)2,  at 
Sycamore,  Camptells,  Moline,  and  Winnetmgo  chains.  Ledge  rock, 
measuring  t),20l  cubic  yards  in  place,  was  broken  up  by  the  drill  lx)ats. 
to  be  removed  ])y  dredge  in  1903.  The  buovs  used  on  the  nipids  dur- 
ing season  of  navigation  Avere  taken  up  and  stored  for  the  winter  in 
November,  1902,  and  were  reset  in  April,  1903.  Work  was  resiuned 
on  May  1,  1903,  and  continued  imtil  tne  end  of  the  year  at  Campbells 
chain. 

litHil'  Idand  to  BarJingUm, — Under  contract  with  Albert  Kirchner, 
dated  Septemljer  8, 1902,  operations  in  1902  were  carried  on  in  vicinity 
of  Burlington  (mile  442)  and  opposite  Island  360,  below  Keithsburg 
(mile  422V  Two  dams  and  1,435  linear  feet  of  shore  protection  were 
built,  ana  some  repairs  were  made  to  existing  works.  In  1903  two 
dams  were  built  at  Burlington  and  three  above  Johnsons  Island  (mile 
422).  Under  agreement  with  T.  B.  Dans,  who  furnished  and  put  in 
place  dredged  material,  consisting  of  rock  and  gravel,  in  return  for 
the  loan  of  a  dredging  plant,  three  wing  dams  were  built  from  Illinois 
shore  below  Rock  River  (miles  367-369),  and  several  were  repaired. 

Flint  Cveeh  to  Lnra  Rivev  Uvee, — Some  repairs  were  made  to  shore 
protection  in  the  Iowa  River.  Sections  3, 4,  and  5,  and  1,300  linear  feet 
of  tlie  prot<?(tion  was  carried  to  the  top  of  the  Imnk.  From  June  3 
to  ir>,  1903,  the  towlK)at  Buth^  with  a  force  of  laborers,  aided  by  the 
landowners  and  their  njen,  rendered  good  service  in  preventing  breaks 
in  the  levee,  which  was  threatened  ])y  flood. 

Burlhujton  to  IlannlhaL — B3"  hired  labor  and  use  of  Government 

?lant  some  repairs  were  made  to  Dams  7,  16,  and  24,  in  vicinity  of 
ontoosuc  (miles  455-460),  to  shore  protection  oelow  Alexandria  (mile 
490),  and  to  shore  protection  at  lower  end  of  (iregory's  bend  (mile  496). 
This  work  was  performed  in  September  and  October,  1902.  In  1903, 
by  contract,  some  repairs  were  made  to  two  closing  dams  near  Dallas 
(miles  452-459). 

War-saw  to  Qwinrt/  h  tyr, — In  Hackley  chute  (mile  494),  where  the 
bank  was  cutting  and  the  levee  in  danger,  about  800  linear  fe^t  of  shore 
Avas  protected  in  Septeml)er,  1902,  the  mattress  being  made  of  boards. 
In  April,  1903,  some  small  repairs  were  made  to  the  closing  dam  at 
head  of  Canton  cliute  (mile  506),  to  prevent  a  cross  current  from  cut- 
ting into  the  toe  of  the  levee  slope.  Towboat  Lucin  and  dredge 
Bhoeniv  were  emphned  from  rFune  2  to  June  5  in  assisting  in  the 
endeavor  to  hold  portions  of  this  levee,  and  from  Juno  24  to  June  30 
in  partially  closing  a  break  in  the  Indian  Grave  district.  The  flood  of 
June,  1903,  made  23  breaks  in  this  levee. 

Jl<ninlhal  to  ntauth  of  Missovr!  Bircr. — The  improvement  work  in 
this  section  of  the  river  Avas  performed  by  hired  labor  and  use  of 
Government  plant.  Work  was  done  in  the  vicinity  of  Mundvs  Land- 
ing (mile  558)  and  in  Hickory  chute  (miles  562-564).  Five  dams  and 
1,290  linear  feet  of  shore  protection  were  built,  and  considerable 
repairs  were  made  to  seveml  pieces  of  shore  protection. 

The  details  of  the  above-mentioned  improvements  are  given  in  the 
appended  reports  of  assistants  in  local  charge. 

Commercial  statistics  accompany  my  report  on  operating  snag  boats 
and  dredge  boats  on  the  upper  Mississippi  River. 
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SumtiKiry  of  expenditures  Jot  calendar  year  ending  December  Sly  1902 ^  for  improving 

Mississippi  Hirer  from  Missouri  River  to  St.  PavJ. 

St.  Paul  to  Winona $86,096.77 

Winona  to  WisconHin  Kiver 46,821.92 

Wisconsin  Rivor  to  Bellevue 39,409.62 

Rock  Island  Rapids 14,786.58 

Rock  Island  to  Burlinjjton 17, 451.  96 

Burlinjiton  to  Hannibal 2, 154. 50 

I iannibal  to  Missouri  River 35, 551.  70 

Surveys  and  gauges 4, 059.  76 

Construction,  care,  and  repair  of  plant 46, 685. 91 

Harbor  of  refuge  at  North  Pepin 9, 421.  78 

Warsaw  to  Quincy  levee 915. 81 

Bar  at  Quincy 800.45 

Dre<lging  Quincy  Bay 288.  35 

Fountain  City  Bay 536.85 

Flint  Creek  to  Iowa  River  levee 22. 15 

Channel  at  Clinton 50. 00 

Total 254,554.06 

NoTK. — In  above  statement  the  retained   percentage  on  contracts  Deceml>er  31, 
1902,  is  included. 

Net  expenditures  on  various  sec^^'ons  of  the  river y  harbors^  levee^j  etc. ,  I^tveen  Minneapolis 
and  the  Missouri  River  from  cr/mmencement  of  improvement  to  June  SO,  1903. 


Locality. 


St.  Paul  to  Minneapolis 

St.  Paul  to  I*rescott 

Prescoit  to  Lake  Pepin 

Foot  of  Lake  J  Vpin  to  Alma 

Alma  to  Winona  Bridge  (Chicago  and  Xorthwestem) 
Winona  Bridge  to  La  Crosse  Bridge  (Chicago,  Milwaukee  and  St. 
I'aul) 


1) 


La  Cro*»ye  Bridge  to  McGregor  Bridge 

McGregor  Bridge  to  Dubuque  Bridge  (Illinois  Central ) , 

Dubuque  Bridge  to  Clinton  Bridge  (Chicago  and  Northwewtern). 

Clinton  Bridge  to  Le  Claire 

Hock  Island  Rapids  ft 

Rock  Island  Bridge  to  Keithsburg  Bridge 

Keithsburg  Bridge  to  Na.shville. 

Keokuk  Bridge  to  Quincy  Bridge , 

Quincy  Bridge  to  Clarksville 

Clarksville  to  Cap  au  Gri.'j 

Cap  au  Gris  to  Illinois  River , 

Illinois  River  to  Missiouri  Ri  v«  r , 

West  St.  Paul 

Harbors  in  Lake  Pepin  : 

A  t  Ba v  City 

At  IjikeCitya 

At  Stockholni  n , 

At  Kinifs  Coulee 

At  Pepin 

Fountain  City  Bay 

Harbor  at  La  Crosse  <» 

Vicinity  of  l*rairie  du  Chien , 

Harbors  at  Dubuque  and  Eai*t  Dubuque" 

Ice  harlxjr  at  Dubuque « 

Channel  and  harbor  at  Clinton 

Harbor  at  Port  Byron 

Harbor  at  R^x'k  Island  a 

Harbor  at  Muscatine" 

Harbor  at  Burlington  a 

Harl>or  at  Montrrjse 

Harbor  at  Quincy  a 

Harbor  at  (Clarksville 

Quincy  Bay  " 


Amount. 


SS59,113.46 
667,154.00 
838,219.92 
437,706.21 
6(U.326.33 

636, 382. 17 
660, 632. 81 
319,701.21 
381,{>4o.23 
•  39,830.24 
692,515.32 
305, 320. 39 
899,443.63 
549,244.66 
927, 455. 61 
852,806.78 
394.553.08 
431.446.95 
15,000.00 

1,000.00 
21,290.62 

3,017.08 

30,000.00 

14,000.00 

5.36.  KS 

r>,  000. 00 
30.000.00 
25,000.00 
10,000.00 
22.071.1') 

5,000.00 
10,000.00 
15,000.00 

6,000.00 

2.000.00 
13.1H0.98 
15,000.00 
83,118.00 


Per  mile. 


$22,238 
13,008 
39,791 
14,333 

•22,728 

10,168 

5,609 

0,154 

1,897 


5,651 
15,245 
14,844 
16,862 
23.049 
16,450 
18,750 


"Amounts  additional  to  those  given  above  have  been  expende<l  under  special  appropriations,  as 
follows:  Harbor  at  Stockholm,  $25,000;  Lake  City  Harbor,  820.000;  La  Crosse  Harbor.  $12,000;  Dubuque 
and  East  Dubuque  harbors,  $41,000;  iceharbor  at  Dubu^iuc,  $35,500;  Guttenberg  channel.  $8,000;  Rock 
Island  Harl)or,  $12,000;  Andalusia  channel.  $6,000;  Muscatine  Harbor,  $20,000;  Fort  Madi.-^ijn  Har»H)r, 
$24,100:  Buriington  channel  and  harbor.  $30,000:  Quincv  Harbor,  $15,000;  Quincy  Bay,  $45,000;  Han- 
nibal channel  and  harbor,  $45,000;  Louisiana  Harbor.  $10,000;  Alton  Harbor,  $108,000;  vicinity  of 
Alexandria.  $16,000:  La  Crofise  to  Root  River.  $12,500:  R(Kk  Island  Rapid.s.  $1,166,650;  Des  Moines 
Rapids,  $4,574,950;  dry  dock  at  Des  Moines  Rapids  Canal,  $125,000;  total,  $6,851,700. 


1472   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMY. 


Nd 


Td  expnnliiurcn  on  ntrimni  i(i'ctio)i.'<  o/  the  rirer^  luirl^irSy  levee$,  etc.,  between  Mmneapoli* 
and  the  ^fli*^f<tfln  Rivtrfrom  vommrucement  of  improvement,  to  June  SO^  190S — Cont  d. 


Ii»K.'nlity 


MUCH. 


HiunbuFK:  Bay 

Flint  Ot'ek  to  Iowa  River  Itrvoo 

Warsaw  t«)  Quin(;y  levee 

Sny  InlaiKl  Icvcmj 

Surveys,  gaiiprs.  an«l  motor  work 

8naK  fM»alsaiul  <lr«Hl>j:e  iHwits  jiiul  wn-ckiiig. 

l*ractl<'al  tost  of  Adams's  Iliiino 

riant  at  ostirmitod  value 


Total 


Amoant. 


tlO,000.00 

298,929.16 

91,496.96 

106,728.99 

221,931.10 

82,098.85 

27,176.83 

187,501.91 


10.448,569.97 


I^mile. 


General  Matement  showing  net  ejfH'ndltnreit  from  the  cvmmeneenieiU  of  improrementj  in 
187 S,  to  Jnne  So^  UH).i,  nnder  nirious  heads  of  appropriation. 

St.  Paul  to  J)cs  Moines  Rapids $1,597,500.00 

Miiineaj)olis  to  Dch  MoiricH  liapids 1, 100,  (KX).  00 

Dea  Moines  RapidH  to  Illinois  River 1,330,000.00 

Ohio  River  to  Minneai)olis,  applie<l  to  **betwwn  mouth  of  Missouri 

River  and  Minneai>olLs" 3,000,000.01 

Oliio  River  to  St.  Paul,  applied  to  "Ixitween  mouth  of  Missouri  River 

and  St.  Paul" 3,470,937.63 

10,498,437.64 
IjChs  amount  traimferred  to  work  at  L<K*k  and  Dam  No.  2,  Mississippi 

River,  lx*tween  Minn(>a]>oliH  and  St.  Paul,  act  of  Aujj:upt  18,  1894...       .    49,877.67 

Total  n«'t  exiK^Klitures 10, 448, 559. 97 

BalaneeJuly  1.  UK)3,  Missouri  River  to  St.  Paul 559,062.38 

Total  ai)propriated 11,007,622.35 

The  restomtion  of  dotx>rioratcci  works  has  been  provided  for  from 
funds  appropriat(»d  for  general  improvement,  but  this  item  has  now 
lx>conie  of  such  importance  that  a  sepamte  estimate  of  $30,000,  based 
on  the  amount  expended  for  repairs  auring  the  past  iiscal  year,  is  sub- 
mitted for  maintenance  of  improvement  works. 

Money  stateinjf7if. 

July  1 ,  11J02,  Imlanee  unexpended $459, 820.  75 

Amount  appropriat^;d  by  sundry  civil  act  approve  March  3,  1903 400,000.00 

859, 820. 75 
June  1)0,  1903,  amount  expt»nded  during  fiscal  year 300,  758. 37 

July  1,  UH)3,  Inilance  unex|>c*nded 559,062.38 

July  1 ,  \S^y,\,  outstanding:  liabilities 8, 742. 57 

July  1,  11K)3,  l>alance  available 560,319.81 


July  1,  11K)3,  amount  t'overcnl  by  uncomj)lete<.l  c<mtract« 139, 670. 59 


Amount  that  c^n  b(?  profitably  exi)cnde<i  in  fiscal  year  ending  June 
30,  UK)5,  in  addition  to  the  balan(*e  unex])ended  July  1,  1903: 

For  works  of  imi)rovement -\|1, 000, 000. 00 

For  maintenance  of  imj)rovement 30, 000. 00 

Submitteil  in  compliance  with  retpiirements  of  sundry  civil  act  of  June 
4,  1 897,  and  of  section  7  of  tlie  river  and  harlwr  act  of  1899. 


1, 030, 000. 00 
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ABSTRACT  OF  APPROPRIATIONS. 

8t.  Paul  to  Des  Moines  Rapids: 
Bv  act  approved — 

June  18,1878 $260,000.00. 

March  3,  1879 100,000.00 

June  14, 1880 150,000.00 

March  3,  1881 200,000.00 

By  act  parsed  August  2,  1882 250,000.00 

By  act  approved — 

July  5,  1884  (general  improvement) 250,000.00 

July  5,  1884  (applied  to  harbor,  Lake  City) 15,000.00 

Augusts,  1886 382,500.00 

Minneapolis  to  Des  Moines  Rapids: 

By  act  of  August  11,  1888 600,000.00 

Bv  act  of  September  19,  1890 600,000.00 

Des  Moines  Rapids  to  Illinois  River: 
By  act  approved — 

June  18, 1878 100,000.00 

March  3,  1879 40,000.00 

June  14, 1880 100,000.00 

March  3,  1881 175,000.00 

By  act  passed  August  2,  1882 200,000.00 

By  act  approved — 

July5,  1884 200,000.00 

August  5,  1886 150,000.00 

Bv  act  of  August  11,  1888 200,000.00 

Bv  act  of  September  19,  1890....* 166,000.00 

Ohio  Kiver  to  Minneapolis,  applied  to  "between  Missouri  River  and 
Minneapolis:  *' 
By  act  approved — 

July  13,  1892 600,000.00 

March  3,  1893  (sundry  civil) 866,666.67 

August  18. 1894  (sundry  civil) 866,666.67 

March  2,  1895  (sundry  civil) 866,666.67 

Ohio  River  to  St.  Paul,  applied  to  **  between  Missouri  River  and  St. 
Paul:*' 

By  act  of  June  3,  1896 200,000.00 

By  act  of  June  4,  1897  (sundrv  civil) 826,666.67 

By  actof  July  19,1897  (deficiency) 200,000.00 

By  actof  July  1,  1898  (sundrv  civil) 826,666.67 

By  act  of  March  3,  1899  (sunclry  civil) 826,666.67 

By  act  of  June  6,  1900  (allotment) 150,000.00 

Missouri  River  to  St.  Paul: 
By  act  approved — 

June  13,  1902 400,000.00 

March  3,  1903  (sundry  civil) 400,000.00 

Total i...-  11,057,500.02 

Less  amount  transferred  to  work  at  Lock  and  Dam  No.  2,  Mississippi 

River,  between  Minneapolis  and  St.  Paul  (act  August  18,  1894) 49, 877. 67 

11,007,622.35 


List  of  conlracts  in  force  July  i,  1 90S ^  for  improvement  work  on  Mississippi  River  between 

mouth  of  the  Missouri  and  St.  Paul,  Minn. 


Name  and  residence  of 
contractor. 


Albert  Kirchner,Foun- 
tain  City,  Wia. 


Do. 


ENO  1903- 


Location  of  work. 


Building  damn  and  shore 

Srotections  Rock  Island 
)  Burlington. 

Building  dams  and  shore 
protections  Burlington  to 
Hannibal. 


Material  In 
place. 


JFVt  cubic  yard. 
Rock,  97  cents; 
brush,  28  cents. 


Rock,  98  cents; 
brush,  29  cents. 


Date  of  approval,  of  com- 
mencement of  work,  and 
expiration  of  contract. 


Approved  Sept.  20, 1902;  work 

commenced  Sept.  20,  1902; 

contract   expires  Sept.   20, 

1903. 
Approved  Sept.  20,  1902;  work 

commenced   June   9.    1903; 

contract  expires  Sept.   20, 

1908. 
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Comparatitye  cott  of  material,  290S, 
[Per  cubic  yard.] 


Locality. 


East  pihoTO  of  Lake  Pepin 

MinnciHkn  to  Winona 

Winona  to  Dakota 

Winona  to  Victory 

Tremi>ealeau  to  Genoa 

Dakota,  vicinity  of 

W^iaconflin  River  to  Bellevue. 

CaflKville 

8pecht8  Ferry,  vicinity  of . . . 
East  Dubuque,  vicinity  of .  . 
Dubuque  to  below  Bellevue . 
Rock  iHland  to  Burlington. . . 

Dallas,  vicinity  of 

Burlington  to  Hannibal 

Nauvoo 

Keokuk 

Marion  City  to  Hannibal 

Do 

Marion  City  to  Hamburg 

Do 

Hannibal 


Rock. 


In  place. 


10.97 


.96 


On 
United 
StatM 


10.00 
.M 


.00 

.645 

.67 


.40 
.68 


.67 


Brush. 


I      On 
I   barges. 


10.28 


.29 


|0.1Si 
.17 
.17 
.18 
.19 
.Iffi 


.185 
".'25' 


.19 
.20 
.165 
.20 


Note.— The  price  per  cubic  yard  of  rock  delivered  on  barges  varied  from  49  cents  at  Nauvoo  to  64 
ccntH  at  Minneiska  to  Winona.    The  average  cost  of  rock  during  the  season  was  69  cents. 

The  pric(M>er  cubic  yanl  of  brush  varied  from  13^  cents  between  Minneiska  and  Winona  to  25  cents 
at  Dallas.    The  average  cost  of  brush  during  the  season  was  17  cents. 


UiiUcd  States  improinmyirU,  upper  Mississippi  River,  St.  Paul  to  Missouri  River  {Rock 

Island Kt J pids  not  included),  1878-1902, 

[Including  some  desultory  work  done  prior  to  1878.] 

Total  length  of  dams  (1,138,313  feet) miles..  215.6 

Total  length  of  shore  protections  (953,873  feet) do 180. 8 

DainH*. 

Total  rock cubic  yards..  3,395,397.2 

Total  brush do 4,857,519.4 

Total  material do 8,252,916.6 

Average  i>er  linear  foot,  rock cubic  yards..  2.98 

Average  per  linear  foot,  brush do 4.27 

Average  per  linear  foot,  material do 7.25 

Shore  protections: 

Total  rock cubic  yards..  1,646,191 

Total  brush do 1,463,963.6 

Total  material do 3,110,164.6 

Average  per  linear  foot,  rock cubic  yards..  1.73 

Average  per  linear  foot,  brush do 1.53 

Average  per  linear  foot,  material do 3. 28 

Grand  total  of  material  used do 11,363,081.2 
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Subgutence  OaUmma,  tecuon  of  190S. 


^LT 

Cort. 

Aveiage  per  any. 

DlMritt. 

rr 

WlthcOOtB. 

WIthmjt 

With 

St.  l-aul  to  Winona.  iDclndlDS  Nonb  Peptn  pier 

iS 

1,616.45 
l.MM.Oft 

-2,900.10 

lii 

.MO 
.171 

10,495 

■^s-awtri-feraSKSt 

5;  664 

DCS  Hotues  BaptilH  CHnal,  IncludiiiKdredglnc  ac 

55,2S0 

17,  an.  85 

IS,  00s.  75 

.M2 

fWI  (fofeiRcnt,  I 


.,.,*. 

,S,. 

age 

^SS- 

Tov,inl]eB|ie,andaveiiiee 

Ho™ 

Buys. 

£,'. 

MUw- 

Per 
mile 

J;^. 

BS7 

B.TS 

s.3a 

3.37 

2.12 

ts.012.s7 

1.701.W 

8,»a.w 

1,654.19 

a,0B5.B7 
2,T7».01 

Vfl 
96 

m 

lOB 
B9 

ao 
so 

U2 

lia.a) 

.15 

:« 

.78 
4. 79 

Is 

4.80 
7.09 

14.49 

8,S70 

K.3S 

19 

81.  P«iill..Wii,on» 

Bnjr"::::;::: 

12 

vuloin" 

a;  626 

Wi.'K^iuin  HlTiT  li)BoUi!- 

Coal  Bluff.... 

« 

iS 

;11 

Bock  laluirl  R&pIdK  and 
^ckj«.a.d    .0  BUT- 

AJai-^. 

DrnTbcais'!' 

Lncia." 
Pboeniz  aod 

JX. 

CBtMtl    «nil    HamWrB 

g 

S 

Quinlba]     Id     Miwnirl 

7.B24 
e.EA& 

.26 
.42 

VlMD 

24 

B,J«W 

l.,W 

16.807.91 

United  SiAMa  EHOiNBEit  Osvux, 
St.  Paul,  Minn.,  Januari/  IS,  190S. 
Major:  I  have  the  honor  to  Bubmit  the  follow ingreport  of  operationB for  improv- 
ing the  MisttiiiBipui  River  Ijetween  St.  I^ul  and  Winona,  the  division  in  my  local 
charge,  for  the  calendar  year  1902. 


The  work  of  improTement  was  continued  under  project  approved  July  30, 1902,  by 
hired  labor  and  uee  of  Government  plant,  towboata  Fujy  and  Emily  doinfr  the  tow- 
ing. Mat«nnls  were  purchaaed  under  emergency  contrantf,  at  the  following  pricee 
per  cubic  yard,  delivered  on  United  Statee  bai^jee:  For  riprap  n>ck,  64  ceotoi  for 
bruefa,  13i  centa. 
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Building  dams  and  shore  protections, — Operations  for  the  season  were  began  Angost 
4,  in  the  vicinity  of  Wilds  Landing  (miles  113-114,  from  Omaha  bridge,  St.  Fteul). 
Here  a  laree  bar  had  formed  in  midstream.  In  order  to  avoid  forcing  a  great  part  of 
this  sand  through  the  improved  river  below,  the  provitdonal  project  was  modified  so 
as  to  carr>'  the  channel  down  the  right  bank  instead  of  crossinff  to  the  head  of  Island 
69.  This'  necesflitated  dre<iging  out  200  feet  of  the  outer  end  of  Dam  30  (sheet  17  «), 
the  extension  of  two  dams,  and  the  building  of  one  closing  and  four  wing  dama. 
Dsmi  66  (sheet  17)  was  extended  75  feet  Dam  48  (sheet  18)  was  raised  and 
extended  325  feet.  Dam  57  (sheet  17)  was  built  from  the  left  bank  below  Dam  56. 
Dams  58  and  59  (sheet  17)  were  built  from  Island  69.  Closing  Dam  86  (sheet  18) 
was  built  across  a  small  slough  opening  into  Island  69.  Dam  87  (sheet  18)  was  built 
from  Dam  86.  Dams  20,  52,  53,  54,  and  55  (sheet  17)  were  raised  to  grade.  The 
shore  protection  on  Island  67  was  repaired  and  extended  800  feet  upstream.  The 
protection  on  Island  68  was  repaired. 

The  bar  above  the  mouth  of  Beef  Slough  (mile  87)  having  become  troublesome 
during  the  latter  fiart  of  August,  a  part  of  the  fleet  was  moved  there,  and  Dam  59 
(sheet  14),  an  emei^gency  dam,  was  built  from  the  foot  of  Island  35.  This  dam,  in 
connection  with  the  dredging  by  the  Vutoan,  soon  made  a  good  opening  through 
the  bar. 

The  fleet  was  moved  on  September  11  to  Fountain  City  (miles  109-110),  where 
work  was  continued.  Closing  Dam  60  (sheet  17)  was  built  across  the  head  of  Pap 
chute.  Dam  61  was  built  from  the  right  bank  above  Piap  chute.  Dams  62  and  63 
were  built  from  Dam  60.  Dams  64  and  65  w(^re  built  from  the  left  bank,  and  Dam 
66  from  Island  62,  opposite  the  head  of  Tap  chute.  Island  63  was  protected  around 
the  head  and  along  the  channel  side  for  a  distance  of  2,500  feet. 

Work  was  di8<x>n tinned  November  13  and  the  fleet  placed  in  Fountain  City  Bay. 

Further  details  are  given  in  the  following  list  of  works  and  financial  statements.' 

List  of  vjorks  constructed  and  repaired  and  of  materials  rued  during  the  season  of  190$ 

between  St.  Paul  and  If  tnono. 


Designation. 


8heetl4:  DamM,  emeigency 

Sheet  17: 

Dam  20,  raised 

Dam  52,  raised 

Dam  63,  raised 

Dam  64,  raised 

Dam  55,  raisiKl 

Dam  56,  extended 

Dam  67 

Dam  58 

Dam  59 

Dam  60 

Dam  61 

Dam  62 

Dam  63 

Dam  64 

Dam  65 

Dam  66 

Shore  protection  on  head  ami  upper  end  of  Inland  63. 

Shore  protection,  Island  67.  repaired 

Shore  protection,  Island  67.  extended , 

Shore  protection,  Island  (»8,  repaired 

Sheet  18: 

Dam  48,  raised , 

Dam  48,  extended 

Dam  86 , 

Dam  87 


Dimensions. 


Length. 


Total, 


FoeL 
«25 


75 
435 
275 
275 

1,760 
880 
415 
240 
250 
750 
545 

2,500 


800 


325 
115 
520 


Heiffht 
above 

low 
water 

1864. 


Matezial. 


Book. 


FecL 


8 


9 


6to8 


4 
4 
4 
4 


Cubicyards. 
409.8 

180.2 
149 
801.1 
97.7 
89.8 
179.6 
657.9 
218 
982 

2,964.8 

1,083.9 
829.5 
609.7 
716.7 
945.9 
912.7 

4,816.6 
546.3 

1,140.2 
95.4 

426.5 

470.8 

422.2 

1,368.8 


Brush. 


20,683.1 


Culiicvard$. 
1.666 


o  Sheet  luunbers  are  those  of  general  inapss,  survey  1878-79. 


401.5 
1,055.5 

870.2 
1,893.8 
4,689 

2,zn.6 

2,886.2 
1,256.6 
1,602.8 
2,218.1 
1,772.8 
4,634.1 


1,064.6 


654.3 

908.2 

331.7 

2.697.5 


81,861 
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Finand<il  statement  for  work  of  huUding  dams  and  shore  protections  between  St.  Paul  and 

JHnonafor  the  calendar  year  1902, 

Amount  expended  in  the  field $33,970.25 

Add  for  general  superintendence  and  office  expenses 2, 126. 52 

Add  for  use  and  deterioration  of  plant 2, 639. 78 

Total 38,736.55 

Material  put  in  place: 

Rock cubic  yards.-      20,633.1 

Brush do 31,861 

Total •. do.-.      52,494.1 

Average  cost  per  cubic  yard: 

On  barges $0,315 

For  towing .  142 

For  putting  in .  190 

For  general  superintendence  and  offit«  expenses .  040 

For  plant .050 

Average  cost  per  cubic  yard  in  place .737 

HARBOR  OP  REFUGE  AT  PEPIN,  WIS. 

Under  special  allotment  of  $14,000  from  appropriation  of  June  13,  1902,  for  "the 
construction  of  a  harbor  of  refuge  on  the  east  shore  of  Lake  Pepin,"  operations  were 
begun  September  16  on  a  pier  at  Pepin,  Wis.  Tmile  74). 

It  was  proposed  to  construct  a  pier  1,000  leet  in  length,  from  the  point  near  the 
foot  of  Dimn  street.  An  examination  of  the  proposed  site,  made  in  August,  1902, 
showed  a  greater  depth  of  water  than  the  survey  on  which  the  estimate  was  oased; 
this  increased  depth  nearly  doubled  the  quantity  of  material  that  would  be  required 
for  the  pier  as  proposed.  It  was,  therefore,  decided  to  change  the  location  of  the 
pier,  and  a  sit€  was  selected  near  the  foot  of  Lake  street,  about  1,300  feet  farther  up- 
stream. The  center  line  of  the  pier  is  50  feet  west  of  the  westerly  line  of  Lake  street 
produce<l  in  a  southerly  direction,  and  parallel  therewith.  The  depth  on  this  line  is 
about  5  feet  below  low  water,  excepting  200  feet  at  the  outer  end,  where  it  is  about 
15  feet. 

The  work  was  i)erformed  by  hired  labor  and  use  of  Grovemment  plant.  Towboat 
Ada  acted  as  tender  to  the  dredge  Vulcan,  which  wsa  used  for  supplying  sand  and 
gravel  for  the  pier.  Eight  barges  were  hired  for  this  work,  at  a  rate  of  $75  per 
month  each.  Riprap  rock  was  purchased  under  emergency  contract  at  60  cents  per 
cubic  yard  delivered  on  United  States  barges. 

During  the  season  453  feet  of  the  pier  was  completed,  50  feet  additional  above  water 
w^as  partly  finished,  and  150  feet  under  water  was  begun.  The  pier  is  made  of  sand 
and  gravel,  with  a  heavy  covering  of  riprap  rock.  The  sand  and  gravel  were  mostly 
dredged  from  the  lake  bed  in  the  harbor;  these  were  put  into  place  by  dump  l)oats 
for  the  foundation,  and  for  the  pier  above  water  by  casting  witn  the  dredge  and  by 
scraping  and  wheeling  from  barges.  The  pier  has  a  width  of  10  feet  on  top.  The 
top  of  pier  is  12  feet  above  low  water  of  1864.  The  side  slopes  are  1  vertical  to  2 
horizontal.  The  sides  are  covered  with  riprap  rock  carefully  laid  up,  3  feet  thick  at 
the  toe  of  the  slope  and  decreasing  to  18  inches  in  thickness  at  the  top;  the  top  of 
the  embankment  is  covered  with  18  inches  of  rock.  The  materials  put  in  place  are 
9,070  cubic  yaitis  of  sand  and  gravel  and  3,128  cubic  yards  of  rock.  Including 
$1,570.92  plant  charge,  this  work  cost  $10,992.70. 

The  dredge  Vulcan  was  used  from  September  16  to  October  29,  much  time  being 
lost  on  account  of  breaking  machinery.  Towboat  Ada  and  bai^s  were  taken  to 
Fountain  City  Bay  November  12  and  laid  up  for  the  winter.  Operations  for  the 
season  were  suspended  November  15. 

RBMOVTNO   BAR  AT  FOUNTAIN  CTTY,  WIS. 

Under  a  special  allotment  of  $1,500  from  appropriation  of  June  13,  1902,  for  "re- 
moving the  bar  in  the  Mississippi  River  at  tne  mouth  of  Fountain  City  Bay  at  the 
foot  of  North  street.  Fountain  City,  Wis.,"  work  was  begun  November  1,  1902. 
After  being  released  from  work  at  Pepm,  the  dredge  Vulcan,  attended  by  towboat 
Emily ^  began  the  removal  of  this  bar.    Dredging  was  discontinued  for  the  season 
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November  12,  and  the  dredging  outfit  Tvae  laid  up  for  the  winter  in  Fountain  City 
Bay.  The  dredged  material,  consisting  of  3,076.1  cubic  yards  of  sand  and  rock,  was 
used  in  the  construction  of  dams  and  shore  pn>tection8  in  the  vicinity.  The  cost  of 
this  work,  including  1212.16  plant  charge,  was  1749.01. 

IN   GENERAL. 

Maps  of  the  harbor-line  8ur\'ey  at  St.  Paul,  Minn.,  were  completed  and  descrip- 
tions of  tlie  harlx)r  lines  prepared.  After  approval  by  the  Secretary  of  War  the 
harlK)r  lines  were  locaUrd  on  the  groun<l  and  monumented. 

Surveys  were  made  from  Wabasha  to  Alma  (miles  81-90),  and  from  Fountain  City 
to  Winona  (miles  106-116),  also  of  the  harbors  of  Pepin  (mile  74)  and  Stockholm 
(mile  67). 

At  the  beginning  of  the  season  28  buoys  were  placed  to  mark  the  ends  of  dams 
near  the  channel. 

Very  respe<'tfully,  your  obedient  servant, 

J.  D.  Du  Shank, 
Maj.  C.  McD.  TowNSEND,  Assistant  Engineer. 

Q/rps  of  Engineers. 


rei»ort  of  w.  a.  thompson,  assistant  enoinbsb. 

United  States  Engineer  Offics, 
La  OroMe,  TVm.,  January  12,  190S. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  in  the  division  in  my  local  chaige  for  the  calendar  year 
ending  December  31,  1902. 

WINONA  TO   WISCONSIN   RIVER. 

,  The  improvement  of  this  portion  of  the  river  by  the  construction  of  rock  and  brush 
dams  and  shore  protection  was  carrieti  on  by  hired  labor  and  use  of  Government 
plant,  towboat  Alert  and  launch  EMe  doing  the  towing.  The  rock  used  was  lime 
rock,  quarried  and  loaded  on  Uniteii  States  barges  by  hired  labor  and  use  of  Govern- 
ment plant.  The  brush  was  purchased  in  open  market,  imder  emergency  contract, 
at  17  and  18  cents  per  cubic  yard  on  United  States  barges. 

Necessary  repairs  having  been  made,  a  portion  of  the  fleet  was  placed  in  commission 
July  29,  1902,  the  remaining  barges  l^eing  placed  in  commission  when  repaired. 
Regular  construction  work  was  commenced  August  2.  The  unusual  scarcity  of  labor 
greatly  impeded  the  progress  of  the  work  throucrhout  the  season.  This  scarcity  of 
men  was  felt  most  in  the  Government  (juarry  at  Lamoille,  which  was  enabled  to  run 
but  eight  hours  a  day  during  most  of  the  seaison.  For  economical  working  it  should 
run  at  least  sixteen  hours  a  day.  When  running  a  double  crew  (sixteen  hours)  each 
crew  was  too  small  to  get  out  rock  enough  to  run  the  skips  and  cable  hoist  to  any- 
thing like  their  full  capacity.  The  resulting  scarcity  of  rock  was  felt  by  the  constructing 
crews. 

During  the  season,  from  August  2  to  November  8,  improvements  and  repairs  were 
made  in  the  vicinity  of  Dakota  and  Dre^lmch.  The  river  in  this  vicinity  was  in  very 
bad  shape.  Owing  to  the  lack  of  iii)j)roi)riati()ns  last  season  no  work  was  done  here 
and  the  previous  works  were  left  in  a  very  unfinished  condition.  The  channel  had 
become  ho  iille<l  in  with  sand  that  by  miclsummer  this  pla<*e  threatened  to  become 
the  head  of  navigation.  However,  a.s  soon  as  funds  were  available  work  was  pushed 
in  this  locality,  with  the  result  of  poon  cleaning  out  the  channel  so  as  to  give  no  further 
hindrance  to  navigation. 

The  first  work  done  waf*  the  buil<linjr  of  Wing  Dam  44  (mile  135)  from  right  bank, 
1,340  feet  above  Closing  Dam  42.  This  dani  confined  the  water  over  the  worst  bar 
and  the  increased  velocity  of  current  soon  carried  tlio  sand  downstream  and  the 
most  of  it  out  of  the  way,  so  that  it  gave  little  further  hindrance  to  navigation.  The 
other  work  done  was  as  follows:  Wing  Dams  45  and  47  (mile  135),  and  48  (mile  136), 
were  built  from  left  bank,  920,  1,710,  and  2,480  feet,  resi)ectively,  below  old  Wing 
Dam  35.  Wing  Dam  46  (mile  l.'yS)  was  built  from  ri^ht  bank,  1,190  feet  above  Wing 
Dam  44.  Old  Wing  Dam  38,  from  near  foot  of  inland,  and  Wing  Dams  42  and  43, 
from  Island  92  (mile  135),  were  repaired  and  extended.  Old  Wing  Dams  34  and  35 
(mile  135)  were  repaired.  Closing  Dam  6  (mile  136),  from  left  bank  to  head  of 
Island  93,  was  rais(Ki  and  repaired.  All  of  the  west  side  of  Islan<l  93  was  protected. 
Wing  Dams  49  and  51  (mile  136)  were  i)artially  built  from  right  bank,  2,590 and 
3,520  feet,  respectively,  below  old  Closing  Dam  42.  Wing  Dam  50  (mile  136)  was 
built  from  west  side  of  Island  94,  440  feet  below  line  of  old  Closing  Dam  37.  The 
head  of  Island  94  was  protecte<l.    Old  Closing  Dam  37,  from  left  bs^k  of  Island  94, 
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was  repaired.  Wing  Dam  53  (mile  137),  from  right  bank.  60  feet  below  line  of  old 
Wing  bam  39,  was  partially  bmlt.  Wing  Dam  64  (mile  137),  from  head  of  Island  96, 
was  commenced,  but  not  completed.  Wing  Dam  62  (mile  137),  from  left  bank,  825 
feet  below  old  Wing  Dam  40,  commenced,  but  not  completed.  Shore  protection  on 
left  bank,  commencing  300  feet  below  Wing  Dam  62,  was  b^un.  Proposed  length, 
2,600  feet.     Seven  hundred  feet  of  mat  40  feet  wide  was  sunk. 

All  of  the  above  work  is  in  sheet  20. 

Operations  were  suspended  November  8,  and  the  fleet  was  placed  in  winter  quarters 
in  Fountain  Citv  Bay  and  Black  River  at  La  Crosse. 

Ftirther  details  as  to  length  and  height  and  material  used  are  given  in  the  follow- 
ing table: 

List  of  works  construcUd  and  repaired  and  of  maierials  itsed  during  the  season  of  190S, 

Winona  to  Wisconsin  River, 


Designation. 


Sheet  20  (miles  185-137): 

Wing  Dam  34,  repaired 

Wing  Dam  35,  repaired 

Wing  Dam  38,  extended 

Wing  Dam  38,  repaired 

Wing  Dam  42,  extended 

Wing  Dam  43,  extended 

Wing  Dam  43,  repaired 

Wing  Dam  44 

Wing  Dam  45 

Wing  Dam  46 

Wing  Dam  47 

Closing  Dam  6,  repaired 

Clcising  Dam  37,  repaired 

Wing  Dam  48 

Wing  Dam  49 

Wing  Dam  50 

Wing  Dam  51 

Shore  protection.  Island  93 

Shore  protection,  Island  94 

Wing  Dam  52,  not  completed 

Wing  Dam  53 

Wing  Dam  54 

Shore  protection,  left  bank  below  Dam  52,  not  com- 
pleted  


Total. 


Dimensions. 


Length. 


FeeL 


860 


60 
100 


876 
890 
340 
215 


266 
770 
290 
380 
1,250 
245 
420 
630 
405 

700 


Height 

above 

low 

water 

1864. 


Fsd. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
6 
9 
4 
4 
4 


Material. 


Rock. 


Cubic  yds. 

1,205.8 

197.5 

1,015.6 

828.6 

196.7 

838.6 

209.6 

2,028.9 

1,222.9 

723.2 

831.3 

2,263.7 

367.6 

1,924 

1,678.8 

969.7 

1,781.3 

2,156.8 

363.5 

1,041 

1,594 

665.4 

805.8 


23,898.8 


Brush. 


Cubic  yds, 
2,171.1 

837.6 
2,564.8 

866.2 

810.9 
1,707.2 

613 
4,225.2 
8,802.8 
1,471.1 
2,226.7 
8,926.5 

468.1 
4,705.8 
6,447.4 
2,614.8 
5,868.8 
1,415.8 

385 
2,808.2 
4,929.3 
2,316.4 

1,673.6 


56,733.7 


Financicd  statement  for  work  betiveen  Winona  and  Wisconsin  River  performed  by  hired 

labor  during  season  of  190^, 

Amount  expended  in  field  during  calendar  year  1902  (from  distribution 

sheets) 143,592.99 

Add  quota  of  general  superintendence  and  office  expenses 2, 728. 93 

Add  for  use  and  deterioration  of  plant,  quarry $4, 054. 73 

Add  for  use  and  deterioration  of  plant,  buildmg  dams,  etc. ...    4, 173. 00 

8, 227. 73 

Total 54,549.65 

Material  put  in  works: 

Rock cubic  yards.-  23,898.3 

Brush do....  56,733.7 

*  

Total do 80,632 

Average  cost  per  cubic  yard: 

On  barges $0,318 

For  towing .081 

For  putting  in  place .142 

For  genenu  superintendence  and  office  exi)ense8 .  034 

For  plant .102 

Average  cost  per  cubic  yard  in  place .677 
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Quarrying  rock  at  LamoiUe  {mile  126). — Work  was  performed  by  hired  labor  aad 
use  of  Government  plant,  the  cable  hoist  being  employed  in  transporting  rock  from 
quarry  on  top  of  blaff,  500  feet  above  water  surface,  to  bai^ges.  Kuid  and  Ineersoll- 
Bargeant  steam  drills  were  used  for  drilling.  Before  commencing  the  work  of  quar- 
rying and  loading  rock  general  repairs  were  made  to  the  plant  and  everything  put 
in  good  conditioh  for  economical  work.  Operations  were  commenced  August  2, 
1902,  with  a  single  crew,  working  eight  hours  per  day,  and  continued  until  Augtutt 
25,  when  two  shifts  of  men  were  employed  and  the  quarry  was  operated  on  a  sixteen- 
hour  basis  vmtil  October  15,  when  the  impossibility  of  getting  sufficient  labor  for  tw«» 
shifts  forced  the  quarry  to  run  with  one  crew  until  November  8,  the  close  of  the  season. 
The  scarcity  of  lalx>r  throughout  the  season  prevented  the  plant  from  running  to  it** 
full  capacity,  even  though  the  wages  paid  for  labor  were  25  per  cent  more  than  ever 
paid  before  in  the  quarry.  This,  tc^ether  with  the  short  season  and  the  fixeil 
charges,  such  as  plant  and  rental  for  two  years,  and  general  superintendence,  alto- 
gether, amounting  to  about  40  per  cent  of  the  money  actually  expended,  makes  the 
cost  per  cubic  yard  appear  lai^. 

During  season  of  1902,  24,693  cnbic  yards  rock  was  taken  from  this  quar^  and 
used  in  building  dams  and  shore  protections  and  for  levee  improvement  at  La  Croese 
Harbor  (794.7  cubic  yards). 

SURVBYS  AND   EXAMINATIONS. 

In  July,  before  construction  work  was  begun,  a  survey,  with  soundings,  was  made 
of  the  river  from  head  of  Island  91  (mile  134)  to  foot  oi  Island  96  (mile  139).  The 
notes  were  platted,  and  on  the  map  the  project  for  the  season's  work  was  laid  out 
and  estimates  made  of  the  proposed  work  in  the  locality.  In  November,  just  before 
close  of  the  season's  work,  a  survev,  with  soundings,  was  made  from  Winona  wagon 
bridge  to  Lamoille  station,  in  oraer  to  determine  upon  a  project  for  work  in  mis 
locality. 

CONSTRUCTION   OP   AND   REPAIRS  TO    PLANT. 

Plant  repairs  were  carried  on,  by  hired  labor  and  use  of  Grovemment  plant  at  Foun- 
tain City  boat  yard,  from  March  26  to  December  31.  During  this  period  repairs  to 
plant  belonging  to  the  district  St.  Paul  to  Winona  w^ere  mfiuie,  in  addition  to  that 
used  in  this  district.  A  quarter  boat  was  built  for  the  crew  of  hydraulic  dredge 
No.  203.  The  hull  of  this  boat  is  60  feet  long,  18  feet  wide,  and  3}  feet  high.  The 
cabin  is  48  feet  long,  18  feet  wide,  and  8  feet  high,  divided  into  eight  rooms. 
Total  cost,  11,420.99. 

Very  respectfully,  your  obedient  servant,  W.  A.  Thompson, 

Amaant  Engineer. 
Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers. 


report  of  mr.  8.  edwards,  assistant  engineer. 

United  States  Engineer  Office, 
Rock  Island,  lU.,  January  iJ?,  1903, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  Mississippi  River  between  the  Wisconsm  River  and  fielievue,  the  division 
in  my  local  charge,  for  calendar  year  ending  December  31,  1902: 

dredging  guttenberg  channel. 

U.  S.  towboat  Alert  arrived  at  Guttenberg  channel  August  1, 1902,  with  hydraulic 
dredge  No.  203,  returning  to  La  Crosse  at  once,  after  which  towboat  Louise  tendcKl 
the  dredge.  The  dredging  consisted  of  three  cuts  near  head  of  the  chann&l,  made  as 
follows:  In  mile  225,  1,400  feet  long;  in  mile  227,  1,600  feet,  and  in  mile  228,  2,000 
feet.  The  width  of  the  cuts  was  from  30  to  60  feet,  with  an  average  depth  of  7  feet 
below  low  water.  The  river  at  this  point  is  divided  by  islands  into  two  channels, 
Cassville  Slough  and  Guttenberg  channel,  the  former  of  which — although  sufficiently 
deep — is  much  too  crooked  for  raft  navigation,  and  the  latter  has  many  shoal  cross- 
ings. It  is  possible  that  Guttenberg  channel  will  be  adopted  as  the  only  one  in  the 
near  future;  but  the  closing  of  Cassville  Slough  should  be  postponed  until,  by 
dredging  or  contraction  workB,  Guttenbeig  channel  has  been  so  improved  that  uxBre 
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will  be  little  danger  to  navigation  at  a  low.stage.  The  cuts  mentioned  were  somewhat 
in  the  nature  of  an  experiment,  and  were  made  through  three  different  bars.  At  the 
close  of  operations  they  had  not  filled  up  to  any  great  extent;  a  good  current  (much 
stronger  than  before  dredging)  was  easily  noticeable,  and  the  towboat  Coed  Bluff, 
with  a  tow  100  feet  wide,  mul  no  difficulty  in  following  the  channel  at  a  stage  of  1.7 
above  low  water. 

Dred^ng  was  discontinued  on  October  27,  and  the  dredge  was  then  laid  up  for  the 
winter  m  Dubuque  Ice  Harbor. 

Financial  statemerU  for  dredging  GuUenberg  channel^  season  of  190^. 

Amoimt  expended  in  field 16,387.76 

Add  quota  of  general  superintendence  and  office  expenses 399. 89 

Add  plant  chuges 1,789.71 

Total '. 8,577.36 

Sand  removed  (estimated) cubic  yards.,      108,000 

Cost  per  cubic  yard $0,079 

DAMS  AND  SHORE  PBOTBCTION. 

CJonstruction  work  was  carried  on,  by  hired  labor  and  Government  plant,  towboat 
Coal  Bluff  doing  the  towing.  Material  was  purchased  in  open  market  according  to 
existing  regulations,  and  was  furnished  on  United  States  oaiges  at  the  following 

S rices:  Rock,  54},  67,  and  60  cents  per  cubic  yard;  brush,  18}  cents  per  cubic  yard. 
Operations  began  August  9  and  dosed  November  16,  when  the  fleet  was  laid  up  in 
Dubuque  Ice  Harbor. 

The  work  consisted  in  repairing  Closing  Dam  11  (sheet  39,  mile  289),  opposite  Belle- 
vue,  used  as  a  ferry  dike,  and  in  building  2,200  feet  of  revetment  on  Illinois  shore 
below  foot  of  Bellevue  Slough  (sheet  39,  mile  286).  At  Stone  Slough  (sheet  38,  miles 
281-282) ,  two  wing  dams  (3  and  4)  were  built,  respectively  950  and  1,140  feet  long, ' 
and  also  900  linear  feet  of  shore  protection  on  Island  241.  At  Deadmans  bar  (sheet 
38,  miles  276-277)  six  wing  dams  were  built  (5,  6,  7,  8,  9,  and  10),  respectively  700, 
480,  370,  270,  170,  and  630leet  long,  and  3,000  feet  of  bank  on  Island  236  was  pro- 
tected. 

The  total  linear  feet  of  wing  danis  built  during  the  season  was  4,710,  and  of  shore 
protection  6,100. 

lAst  of  worlcB  consirwied  and  repaired  and  of  maieriaZ  used  during  season  of  190^,  between 

Wisconsin  River  and  Belletme, 


Dealgiiatioii. 


Sheet  88  (miles  27^288): 

Wing  Dam  3 

Wing  Dam  4 ;... 

Wing  Dam  6 

Wing  Dam  6 

Wing  Dam  7 

Wing  Dam  8 

Wing  Dam  9 

Wing  Dam  10  (not  completed) 

Shore  protection,  Islana  235  (not  completed) 

Sliore  protection.  Island  241,  extended 

Sheet  39  (miles  283-289): 

Closing  Dam  11  (ferrv  dike),  repaired 

Shore  protection,  Illinois  shore,  foot  of  Bellevue 
Slough 


Total. 


Dimensions. 


Length. 


FeeL 
960 

1,140 
700 
480 
870 
270 
170 
030 

3,000 
900 


2,200 


Height 
above 

low 
water, 

1861 


Feet. 

4 

4 

4 

4 

6 

6 

4.5 

8 
4  to  12 
11  to  15 

6 

9  to  13 


Material. 


Rock. 


266 
3,092.4 
18,133 


Brush. 


Cubic  yds. 
2,024.9 

Oibic  yds. 

3,591.2 

2,707.7 

5,5?2.7 

1,358.8 

2,855.9 

1,302 

2,465.5 

639.3 

1,885.7 

895.5 

2,250.9 

860.2 

1,415.6 

333.5 

1,739 

3,377.5 

5,751 

1,285.2 

1,835.8 

614.7 

4,493.9 

34,471.9 
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Ftjiajidal  statement  for  work  of  huUding  dams  and  shore  protections  between  Wisconsin 

Kiver  and  Belletme  in  190^.  . 

Amount  expended  in  field  during  calendar  year $30,  700.15 

Add  quota  of  general  superintendence  and  office  expenses 1, 921. 82 

Add  for  use  and  deterioration  of  plant 4,963.64 

Total 37,585.61 

Material  put  in  works: 

Rock cubic  yards..      18,133 

Brush do 34,471.9 

Total do....      52,604.9 

Average  cost  per  cubic  yard: 

On  barges $0,318 

For  towing .089 

For  putting;  in  place .153 

For  general  superintendence  and  office  expenses . 037 

For  plant .092 

Total .689 

The  cost  of  the  repairs  to  the  ferry  dike  (Dam  11,  sheet  39)  was  $649.87. 

Surveys  were  made  in  July  and  August  at  Guttenberg  channel  (miles  225-235);  at 
Spechts  ferry  (miles  252-254);  below  Dubuque  Bridge  (miles  265-266) ;  at  Desadmans 
bar  (miles  2/6-278),  and  at  Stone  Sloueh  (miles  280-283).  Total  length  of  survevs, 
20  miles.  Notes  were  plotted  in  the  field  and  the  maps  were  forward^  to  the  office 
promptly. 

IN  GENERAL. 

The  work  during  the  whole  season  was  greatly  delayed  and  the  cost  increased  by 
the  scarcity  of  labor,  the  various  material  contractors  running  behind  in  their  quota 
of  delivery  for  the  same  reason.  Coal  was  difficult  to  get,  the  round  trips  from  coal 
yards  to  works  varying  from  100  to  200  miles,  increasing  cost  of  towing;  the  cost  of 
subsistence  was  high,  and  25  per  cent  more  than  in  former  years  was  paia  to  laborers. 
Owing  to  the  late  commencement  of  operations  it  was  impracticable  to  do  any  work 
at  Spechts  Ferry  (miles  252-254).  This  part  of  the  river  was  as  difficult  to  navigate 
as  the  localities  at  which  work  was  performed,  and  it  is  suggested  that  the  first  work 
the  coming  season  be  at  Spechts  Ferry  (mile  252). 
I  was  ably  assisted  throughout  the  season  by  Mr.  G.  J.  Benson,  recorder. 
Very  respectfully,  your  obedient  servant, 

S.  Edwabds, 

AssisUvnt  Engineer, 
Maj.  C.  McD.  TowNSEND, 

(Jorps  of  Engineers, 


REPOKT  OP  BCR.  J.  C.  m'eLHERNE,  ASSISTAIJT  ENGINEER. 

United  States  Engineer  Offiob, 
Rock  Island,  lU.,  January  19, 190S. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  the  Mississippi  River  in  the  division  in  my  local  cluuge  for  the  calendar 
year  ending  December  31,  1902. 

IMPROVING   ROCK   ISLAND  RAPIDS. 

The  section  of  river  comprising  the  Rock  Island  Rapids  extends  from  the  three  hun- 
dred and  forty-eighth  mile  to  the  three  hundred  and  sixty-fourth  mile  from  St  Baal, 
Minn. 

The  part  of  the  fleet  required  for  active  service  having  been  repaired,  operations 
began  on  August  3,  1902. 

Dams. — Trailing  Dam  9i  (sheet  47),  on  right  side  of  channel  at  Duck  Creek  chain, 
which  had  been  injured  by  floods,  received  nominal  repairs,  having  been  raised  ana 
widened  10  feet  for  a  distance  of  60  feet. 

Bock  excavation. — Two  steam  drill  boats,  >vith  single  crews,  were  employed.  Drill 
boat  No.  6  worked  from  August  4  to  end  of  iiionth  disrupting  the  remainaer  of  high 
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left  shoulder  of  Sycamore  chain.  The  rock  in  this  ledge  was  hard  and  irregular  in 
height,  the  average  elevation  being  1.95  feet  above  grade.  The  area  covered  was 
6,323  square  feet.  The  boat  was  then  transferred  to  the  upper  right  shoulder  of 
Campbeirs  chain  and  continued  working  thereon  until  close  of  season,  November 
12.  The  reef  worked  over  contained  pockets  of  fire  clay  and  in  places  deep 
beds  of  gravel,  which  varied  in  height  from  0.3  to  3.1  feet  above  grade.  The  area 
covered  was  42,736  square  feet.  Drill  boat  No.  103  between  August  6  and  September 
1  finished  blasting  high  rock  patoh  in  right  side  of  channel  at  Moline  Crossing.  ,  The 
rock  here  was  unusually  hard  and  rang^  fronx  0.4  to  2.3  feet  above  grade  over  an 
area  of  6,1^34  square  feet  Between  the  latter  date  and  September  10  the  boat  blew 
up  the  rock  pateh  in  upper  end  of  Winnebago  chain.  This  obstructive  section  of 
bottom  was  also  quite  hard  and  uneven.  It  averaged  2.4  feet  above  grade  and  ex- 
tended over  an  area  of  3,872  square  feet.  This  outfit  was  then  engaged  until  work 
was  suspended,  November  11,  at  blasting  on  upper  end  of  right  snoulder  of  Camp- 
bell's chain.  Rock  of  medium  hardness,  with  aeposits  of  fire  clay  under  scattering 
banks  of  gravel,  was  encountered.  The  range  of  the  ledge  above  grade  varied  from 
0.5  to  3.7  feet,  and  the  area  worked  over  wa^  28,832  square  feet. 

Work  for  the  season  was  discontinued  on  November  12,  and  the  fleet  was  imme- 
diately afterwards  laid  up  for  the  winter  in  the  harbor  of  the  Illinois  and  Mississippi 
Canal. 

Mr.  J.  B.  Gordon,  overseer,  part  of  the  time,  and  J.  B.  Corken,  recorder,  performed 
their  duties  in  a  very  satisfactory  manner. 

Details  of  operations,  season  of  1909, 

TowboaJt  Ruth: 

Hours  in  use  under  steam 924 

Miles  run  hght 1,500 

Miles  run  towing 1,090 

Miles  run,  total 2,590 

I>nU  boat  No.  6: 

Hours  worked 658 

Hours  lost,  owing  to  rafts,  accidents,  storms,  ete 0 

Holesdrilled 1,552 

Holes  blasted 1,483 

Linear  feet  of  holesdrilled 7,112.2 

Range  poles  set  in  rock  bottom 62 

Ringbolts  set 7 

Water  gauges  set 2 

Solid  cubic  yards  rock  blasted 3, 373 

Pounds  of  dynamite  used 3, 698 

Drill  boat  No.  lOS: 

Hours  worked 650 

Hours  lost,  owing  to  accidents,  rafts,  storms,  ete 0 

Holes  driUed 1,331 

•Holes  blasted 1,286 

Linear  feet  of  holesdrilled 5,986. 1 

Range  poles  set  in  rock  bottom 39 

Rin^xntsset 4 

Water  gauges  set 2 

Solid  cubic  yards  rock  blasted 2,828.2 

Pounds  of  dynamite  used 3, 201 

Summary  of  total  amounts  of  material. 

Solid  cubic  yards  of  rock,  blasted  only 6,201.2 

Ck>st  of  rock  excavation,  including  charge  for  use  and  deterioration  of  plaid. 


Besigiiatloii. 


Upper  left  shoulder  of  Sycamore  chain,  blasted  only . . . 
Upper  right  shoulder  of  Campbell's  chain,  blasted  only 

Win nebf^o  chain,  blasted  only 

Moline  Crossing,  blasted  only 

Total 


Rock  exca- 
vation, 
solid  cubic 
yards. 


424.1 

6,076.1 

387.4 

813.6 


6,201.2 


Total  cost. 


$16,66».47 


Average 

c(j«t  i>er 

solid  cubic 

yard. 


$2,687 
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Financial  datementfor  improvement  of  Bock  Island  Rapids  for  season  of  190S. 

Auioiint  expended  in  field $13, 915. 4o 

Add  quota  of  general  superintendence  and  office  expenses 871. 08 

Add  for  use  and  deterioration  of  plant .'.       1,876.94 

Total 16,663.47 

•  BUOYS  OX   ROCK    ISLAND  RAPIDS. 

The  entire  lot  of  buoys  in  stora|»e  were  thoroughly  repaired  and  painted,  several 
new  ones  prepare^!,  and  thono  needed  were  reset  between  April  13  and  25,  1902.  At 
the  request  of  navigators,  6  additional  buoys  were  established  in  the  following  locali- 
ties: ^o.  2A,  midway  down  left  side  of  upper  chain;  No.  17^,  on  the  right  at  foot  of 
Winnebago  chain;  No.  24,  at  left  side  of  Moline  chain,  one-third  of  its  length  below 
head;  No.  24^,  on  the  right  side  of  channel  above  Stubbs  eddy;  No.  25 J,  on  the  right 
well  below  foot  of  lower  chain,  and  No.  26J,  on  the  right  at  site  of  old  Chicago, 
Rock  Island  aixl  Pacific  Railwav  brid^.  Some  buoys  torn  from  their  fastenings 
by  boato  were  afterwards  replaced.  Toward  the  close  of  the  season  the  ranges,  being 
greatly  decayefl,  were  mostly  renewed,  and  on  November  11  and  12  the  buoys  were 
taken  up  and  safely  stored  with  the  fleet  for  the  winter. 

Total  number  of  buoys  in  the  system,  42;  cost  of  buoyage  for  the  season,  $665. 
Very  respectfully,  your  obedient  servant, 

J.  C.  McElherne, 

Maj.  C.  McD.  TowNSEND,  Assistant  Engineer, 

Corjjs  of  Engineers. 


report  op   MR.  C.  W.  DURHAM,  ASSISTANT   ENGINEER. 

United  States  Engineer  Office, 

Bock  Island f  III.,  January  9,  1903. 

Ma.ior:  I  have  the  honor  to  submit  the  following  repjort  of  operations  for  improve- 
ment of  the  Misnissippi  River  between  Rock  Island  (mile  363)  and  Burlington  (mile 
442),  the  division  in  my  local  charge,  for  the  calendar  year  ending  December  31, 1902. 

rock    island   to   BURLINGTON. 

Under  project  approved  Julv  30,  1902,  and  allotment  of  $35,000  from  appropria- 
tion of  June  13,  1902,  and  unrfer  contract  expiring  September  20,  1903,  Contractor 
Albert  Kirchner  commenced  operations  September  20,  1902,  and  closed  for  the 
winter  on  November  8,  laying  his  fleet  up  in  New  Boston  Bay  (mile  412).  The 
prices  paid  under  this  contract  are:  97  cents  per  cubic  yard  for  rock,  and  28  cents 
for  brush.  The  work  done  during  the  seasen  of  1902  was  the  construction  of  two 
wing  dams  opposite  Burlington  (mile  442);  of  800  linear  feet  of  shore  protection  on 
Moores  Towhead,  and  repairs  to  Dam  16  comiecting  Moores  Towhead  with  Rush 
Island,  and  of  the  upi)er  800  feet  of  shore  protection  on  the  towhead  (mile  441). 
The  shore  protection  on  Illinois  shore  opposite  Island  360,  below  Keithsburg  (Inile 
422)  was  extended  635  feet.  The  apron  mat  for  this  shore  protection  is  30  feet 
wide;  for  that  on  Moores  Towhead,  20  feet. 

This  work  was  in  local  charge  of  R.  M(mroe,  jmiior  engineer,  whose  duties  were 
well  iHjrformed. 

List  of  works  constructed  and  of  materials  used  during  the  season  of  1902 ^  under  contract 
tmth  Albert  Kirchner^  between  Bock  Island  and  Burlington. 


Dimei 
Length. 

isions. 

Height 
above 

low 
water, 

1864. 

Material. 

DeHignation. 

Rock. 

Bnish. 

Sheet  55  (mUes  416^23): 

Shore  protection,  Illinois  shore  opposite  Island  360... 
Sheet  58  (miles  436-444) : 

ClosiniF  Dam  16.  repairs 

Feel. 
636 

r 

Feet. 
10 

4 

6 
6 
4 
4 

Cuhicyards. 
1,177.1 

1,486.8 
1,007.1 
743.8 
2,515.8 
2,591.2 

Cuhicyards. 
1,874 

1,957.8 
1,006.9 

864 
5,0»9.4 
4,142.8 

Shore  protection  on  Moores  Towhead.  repairs 

Shore  protection  on  Moores  Towhead,  extension 

WinKDaml? 

800 
870 
420 

WinK  Daml8 

Total 

9,621.8 

14,886.9 

1 
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Financial  statement  for  toork  performed  in  1902^  betvjeen  Rock  Island  and  Burlingtony 

under  contract  wiih  AU>ert  Kirchner. 

I 

Amount  paid  contractor $11, 937. 63 

Retained  percentage  on  contract 1, 326. 40 

Cost  of  local  inspection,  etc 649.  76 

Quota  of  general  superintendence  and  office  expenses 871. 02 

Add  for  ut?e  and  deterioration  of  plant 28. 08 

Total 14,812.89 

Material  put  in  works: 

Rock cubic  yards. .  9, 521. 8 

Brush do----  14,886.9 

Total do.--.  23,908.7 

Average  cost  per  cubic  yard  in  place $0. 620 

Average  cost  per  cubic  yard  for  inspection .027 


BOCK   ISLAND  TO  NEW  BOSTON. 


-,"1 


In  March,  1902,  an  arrangement  was  made  with  Mr.  T.  B.  Davis,  of  Rock  Island, 
m.,  by  which  he  agreed  to  furnish,  for  building  dams,  rock  and  gravel  dredged  from 
Sylvan  Slough  in  return  for  the  loan  of  a  dredging  plant.  U.  S.  dredge  Ajax  and  two 
dump  boats  were  turned  over  to  Mr.  Davis  on  March  29,  but,  as  several  preliminary 
cuts  had  to  be  made,  no  material  was  placed  in  the  dams  until  May  6.  In  June, 
dump  7  and  towboat  Buth  were  added  to  the  plant,  the  latter  until  August  2  only. 
In  September,  Octo])er,  and  a  part  of  November,  quarterboat  46,  officeboat  48,  tow- 
boat  MaCj  and  five  barges  were  also  used.  On  November  15  operations  w^ere  discon- 
tinued; the  fleet  was  returned  to  the  United  States  and  laid  up  for  the  winter  in  the 
Illinois  and  Mississippi  Canal.  In  addition  to  the  work  performed  for  general 
improvement  of  the  Mississippi  River,  considerable  repairs  were  made  to  the  dams 
at  mouth  of  Rock  River,  adjuncts  of  the  canal,  and  for  this  work  canal  funds  were 
used.     I  have,  however,  for  convenience,  combined  all  the  work  in  one  report. 

Three  wing  dams  were  built  from  the  Illinois  shore  above  Horse  Island  (mile  368), 
which  were  not  fully  completed,  the  low  stage  of  water  preventing  trimming  up  and 
raising  to  grade  of  portrons  of  each  of  them.  The  a^regate  length  of  the  three 
dams  IS  4,225  feet.  Dam  13,  closing  Horse  Island  Chute,  was  raised  to  6  feet  above 
low  water,  with  a  crest  about  8i  feet  wide.  Rock  River  dams  o,  6,  and  c  were  all 
repaired,  and  the  latter  was  extended  210  feet. 


lAst  of  works  constru^^d  and  quantUies  of  dredged  material  used  during  season  of  190fd 

between  Bock  Island  and  New  Boston, 


Designation. 


Sheet  48  (miles  863-370): 

Wing  Dam  29,  not  completed 

Wing  Dam  30,  not  completed 

Wing  Dam  31,  not  completed 

Clofting  Dam  13,  raised 

Wing  Dam  a  (Rock  River),  repaired 

Wing  Dam&  (Rock  River),  repaired 

Wing  Dam  c  (Rock  River),  extended 

ClosTng  Dam  9>k*  raised  and  repaired 

Wing  Dam  32  (head  Smiths  Island),  begun 
Wing  Dam  33  (Credit  Island),  begun 


Total 


Dimensions. 


Length. 


Feet. 
1,100 
1,460 
1,676 


210 


Height 
above 

low 
water, 

1864. 


FeeL 


4 
4 

4 
6 
3 
3 
4 
6 


Material. 


Rock 

and 

gravel. 


Ou.  yds. 
8,777.5 
4.940.2 
7,739 
1,423.4 
65.1 
893.4 
5,456.5 
196 
53.2 
48 


29.082.8 


Note.— Of  the  material,  25,096.8  cubic  yards  was  dumped  from  scows  and  3,985.5  cubic  yards 
shoveled  from  flats. 

There  is  a  tolerably  close  agreement  between  the  amounts  actually  put  in  Dams  29.  SO,  and  31  and 
the  ori^nal  estimate  indicating  comparatively  little  waste  in  dumping  material.  There  were  used 
in  the  Bock  River  work  5,905  cubic  yards  and  in  the  general  improvement  work  23,177.3  cubic  yards. 
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Financial  mtaitmeiit  for  work  between  Rock  IsUmd  and  New  Boston  carried  oui  in  1902 
under  agreement  ttrith  T.  B.  Davis  and  in  part  by  hired  labor. 

Amount  expended  in  the  field  during  progress  of  work: 

Missouri  River  to  Minneapolis $2,510.03 

Illinois  and  Mississippi  Canal 764.  77 

$3,264.80 

Add  for  general  superintendence  and  officie  expences 157. 12 

Add  for  use  and  deterioration  of  plant 4, 106. 31 

Total 7,528.23 

Material  put  in  place  (coarse  gravel,  with  clay  and  bowlders) .  -cu.  yds. .      29, 082. 3 
Average  cost  per  cubic  yard $0. 258 

Had  the  construction  and  repair  of  dams  above  mentioned  been  performed  by  con- 
tract, using  brush  and  rock  instead  of  gravel,  it  would  have  cost,  at  the  very  low 
prices  paia  in  this  district  in  1902,  as  follows: 

9,694  cubic  yards  rock,  at  97  cents $9,403.18 

19,388  cubic  yards  brush,  at  28  c^nte 6,428.64 

Add  for  inspection,  superintendence,  and  oflSce  expenses,  10  per  cent ...       1, 483. 18 

Total 16,316.00 

A  saving  to  the  United  States  of  $8,786.  77  on  the  work  performed  in  1902,  by  the 
materials  and  methods  used,  as  compared  with  contract  figures,  is  shown  to  have 
been  made.  At  the  lowest  contract  figure  obtained  by  this  ofi&ce,  60  cents  per  cubic 
yard  for  dredging  gravel  and  placing  the  same,  the  work  by  Mr.  Davis,  conjointly 
with  hired  lalx>r,  would  have  cost  $14,641.15. 

The  above-mentioned  work  was  superintended  by  A.  J.  Stibolt,  junior  engineer, 
whose  duties  were  well  performed. 

I  appt»nd  a  small-scale  map  showing  the  project  for  improvement  in  the  vicinity  of 
Horse  Islknd  (mile  369).  As  the  bottom  is  generally  of  rock,  the  dams  were  hxiated 
with  the  object  of  reducing  rock  excavation  to  a  minimum.  The  dams  were  built  in 
the  order  of  the  numbers  and  have  a  crest  elevation  of  4  feet  above  low  water,  except 
No.  13,  which  is  6  feet. 

FLINT  CREEK   TO   IOWA   RIVER  LEVEE. 
[Miles  411-440  on  the  upper  MissiaBippi  River.] 

There  was  no  construction  or  repair  work  carried  on  during  the  year.  An  inspec- 
tion made  in  November,  1902,  showed  the  levee  and  its  adjuncts  in  good  condition, 
with  trifling  exceptions.  A  portion  of  the  shore  protection  along  the  Iowa  River  in 
sections  3,  4,  5,  and  6  should  be  carried  to  the  top  of  the  bank,  it  having  been  built 
only  to  a  7-foot  stage.  Preparations  are  now  being  made  to  perform  this  work,  there 
being  a  small  balance  ($3,021.12)  available.  The  total  amount  appropriated  for  this 
levee,  which  is  'Sb\  miles  in  length,  is  $300,000,  and  the  approved  estimate  is  $305,000, 
exclusive  of  co^t  of  drainage,  repair,  right  of  way,  shore  protection,  and  levee  bank 
revetment,  on  which  necessary  items  there  has  been  expended  to  date  $27,642.99. 
There  are  no  funds  available  for  the  care  and  maintenance  of  this  levee. 

DAVENPORT  HARBOR. 

The  river  and  harbor  act  of  June  13,  1902,  provides  that  **The  ten  thonsand 
dollars  heretofore  appropriated  by  the  sundry  civil  act  of  March  third,  eighteen 
hundred  and  ninety-nine,  for  the  improvement  of  the  Mississippi  River  at  Daven- 
port, Iowa  (mile  363),  with  the  further  sum  of  five  thousand  dollars  to  be  tiUien 
from  amounts  appropriated  in  this  paragraph,  shall  l^e  applied  for  the  construction 
of  a  harbor  of  refuge  from  ice  at  a  point  at  or  below  the  said  city  of  Davenport  and 
other  necessary  improvements  of  said  harbor." 

Some  preliminary  examinations  of  the  proposed  it«-harbor  sites  have  been  made, 
but  no  project  for  the  work  has  yet  been  presented. 

BUOYS. 

Buoys  are  placed  each  season  to  mark  the  location  of  the  ends  of  certain  dams  that 
are  dangerous  to  raft  navigation  at  stages  when  the  crest  of  the  dam  is  covered  by 
water  to  a  depth  of  less  than  3i  feet.  The  regular  buoys  in  my  district  are  13  in 
number. 


tS?^& 


■Bog^ft    \ 


c 
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SURVEYS. 


There  wore  made  during  the  season  examinations  of  the  river  at  Rockingham 
Slough  (mile  367),  l)elow  Horse  Island  f miles  369-370),  vicinity  of  Johnsons  Island 
(miles  422-424),  and  at  Burlington  (miles  439-441),  and  maps  of  same  have  been 
plotted. 


IN   GENERAL. 


September  17-19,  1902,  a  profile  of  center  line  of  channel  from  Burlington  to  Rock 
Island  was  made  with  the  sounding  machine  in  tow  of  the  snag  boat  Col.  A.  Macken- 
zie.. There  are  given  below  depths  on  the  shoalest  bars  between  the  points  named 
and  the  stage  of  water  at  the  time  of  making  the  soundings.  The  work  of  the  sound- 
ing machine  was  satisfactory  in  this  district. 

^tage  of  water  £.2. — Above  Burlington  (mile  440),  5.7;  Otter  Island  (^mile  439),  6; 
head  of  Drew  Chute  (mile  435),  6;  below  Dasher  Island  (mile  434),  4.5;  below 
Oquawka  (mile  426),  5.9;  shoulder  of  Johnsons  Island  (mile  424),  5. 

^tage  of  nniter  S. — Head  of  Johnsons  Island  (mile  424),  4.5;  below  Keithsburg 
(mile  419),  5.5;  Turkey  Island  fmile  407),  5.7;  below  Illinois  Chute  (mile  402),  b\ 
foot  of  Muscatine  Prairie  (mile  397),  4.4;  below  Muscatine  (mile  391),  4.9;  foot  of 
Hershey  Chute  (mile  388),  5.8;  below  Fairport  (mile  383),  5;  above  Fairport  (mile 
381),  5;  Montpelier  (mile  378),  3.9;  above  Montpelier  (mile 376),  5.5;  below  Buffalo 
(mile  373),  5.5;  above  Buffalo  (mile  372),  5.5;  below  Horse  Island  (mile  370),  5; 
head  of  Horse  Island  (mile  369),  5.5. 

The  localities  most  in  need  of  improvement  appear  to  be:  Below  Horse  Island 
(mile  371),  where  the  channel  is  congested  by  sand  set  in  motion  by  contraction 
works  above,  and  where  it  would  be  well  to  complete  the  projected  work  at  an  early 
day;  at  Montpelier  (mile  378),  where  an  extension  of  the  system  of  dams  is  required; 
at  foot  of  Muscatine  Prairie  (mile  397),  a  new  obstruction,  which  may  be  temporary, 
and  at  Johnsons  Island  (mile  424),  where  work  has  been  commenced  and  will  be 
continued  next  season.  The  following  additional  work  is  especially  recommended, 
viz:  The  protection  of  the  east  bank  of  Turkey  Island  (mile  406)  for  about  3,000 
linear  feet;  of  the  Illinois  shore  ppposite  Turkey  Island  and  below  about  10,000 
linear  feet  ( miles  407-408 ) ;  of  the  Illinois  shore  between  New  Boston  and  Keithsburg 
(mile  416) ,  3,000  feet,  and  of  the  Illinois  shore  in  vicinity  of  Johnsons  Island  (miles 
422-424 ) ,  about  10,000  feet.  The  protection  of  the  Iowa  shore  below  Port  Louisa  should 
be  extended  about  1,500  feet  and  the  old  work  repaired  (miles  404-405).  A  series  of 
short  wings  from  the  Iowa  shore  above  Fairport  (mile  381)  is  desirable  to  keep  the 
channel  away  from  the  fiat,  rocky  shore,  and  the  chute  l)etween  islands  348  ana  349 
(mile  402)  should  be  closed  to  prevent  a  too  great  diversion  of  the  channel  water. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  Assistant  En^neer. 
Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers 


befobt  of  mr.  m.  meigs,  u.  s.  civtl  engineer. 

United  States  Engineer  Office, 

Keokuk^  loxcaj  January  21y  190$. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  in  the  district  under  my  local  charge,  extending  from  Bur- 
lingtt^n,  Iowa,  to  Hannibal,  Mo.,  for  the  calendar  year  1902. 

BURLINGTON   TO   HANNIBAL. 

In  this  whole  stretch  of  river  (miles  445-540)  there  was  an  excellent  stage  of  water 
the  entire  season,  and  no  difliculty  occurred  at  any  time  in  maintaining  a  good  chan- 
nel for  navigation.  A  small  fiood  occurred  in  the  month  of  July,  whi(;h  reached  15.5 
feet  at  low  water  at  Keokuk.  This  fiood  occurring  at  the  ordinary  time  of  low  water 
overflowed  the  hanks  of  the  river  and  inundated  the  bottom  lands  just  when  the 
crops  were  maturing,  causing  considerable  loss  wherever  the  lands  were  unprotected 
by  levees.  The  com  was  much  of  it  under  3  feet  of  water,  but  to  the  surprise  of 
everyone  a  great  part  of  this  corn  matured.  This  is  a  new  experience  in  this  section, 
for  it  has  always  been  held  that  com  flooded  even  to  the  surface  of  the  ground  was 
irretrievably  ruined. 

No  new  work  was  done  on  this  section  of  the  river,  though  a  t!on tract  was  let  Sep- 
tember 20^  1902,  to  Albert  Kirchner,  covering  the  whole  section. 
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Some  small  rofiairs  were  macle  by  hired  labor  and  purchase  of  material  in  open 
market,  and  (Government  plant,  the  steamer  Lucia,  1  pile  driver,  and  3  bai^g^ee  being 
employed. 

From  September  26  to  October  17,  1902,  the  small  plant  was  emj^oyed  above  the 
Des  Moines  rapidn  repairing  Closing  Dam  16  (sheet  60),  Closing  Dam  24,  and  the 
shore  protection  of  Closing  Dam  7. 

Between  Septemlxir  16  and  24  the  same  small  plant  was  employed  in  repairing  the 
shore  protection  at  the  lower  end  of  Gregory's  bend  and  on  tiie  Missouri  shore 
Ixilow  Alexandria. 

Between  August  15  and  September  15  a  small  party  made  a  survey  of  the  river 
from  Cottonwood  Island  (mile  520)  to  Armstrong  Island  (mile  536),  but  on  account 
of  high  water  the  results  were  discarded  as  of  no  value. 

Lutt  of  rvorks  repaired  by  hired  labor  and  of  maternal  used  during  season  of  190S  between 

Burlington  and  Hannibal. 


Defllgnation. 


Bhect  CiO  (miles  455  to  460}: 

CIoHingDam  16,  repaired 

CloNiiiK  Dam  24,  repaired 

Hhore  protection  at  Dam  7,  repaired 

Sheet  63  (mile  490):  Shore  protection  below  Alexandria, 

repaired 

Sheet 64  (mile 406) :  Shore  protection  below  Gregory',  repaired. 


Total. 


Height 

above 

low  water 

1864. 


Peel. 


12 
12 


MateriaL 


Rock. 


Cu,yd*, 
676 
58.4 
176.1 

160.7 
821.4 


1,891.6 


Bnuh. 


10S.9 


Filing. 


FteL 


742 


203.9 


14S. 


Financial  statement  for  ii^ork  of  repairs  to  dams  and  shore  protections  between  Burlington 
and  liannibal  performed  by  hired  labor  during  season  of  190^, 

Amount  expended  as  per  vouchers $2, 027. 55 

Add  quota  of  general  superintendence  and  ofhce  expenses 126. 95 

Add  plant  charges S09. 14 

2,463.64 

Deduct  cost  of  piling  and  drivmg  same 220.40 

Total 2,243.24 

Material  put  in  work: 

Rock,  cubic  yards 1,391.6 

Bnish,  cubic  yards 203. 9 

Total,  cubic  yards 1,595.5 

Average  cost  per  cubic  yard: 

On  barges .  472 

For  towing .256 

For  putting  i n  place .  405 

For  8Ui>erintenaence  and  office  expenses ,079 

For  plant .194 

Total 1.406 


WARSAW  TO   QUINCY   LEVEE. 


From  September  9  to  14  a  small  force  of  men  with  Government  plant  was  at  WWk 
repairing  the  cutting  bank  in  Hackley  Chute,  between  stations  236  and  245  (mile  494). 
The  bank  was  slop^  a  distance  of  800  feet.  A  mat  was  woven  of  boards  and  slats, 
517  feet  long  and  20  feet  wide,  and  the  bank  protected  to  a  9-foot  stage,  and  290  feet 
additional  bank  protected  to  a  6-foot  stage,  no  mat  being  built  for  that  distance.  The 
work  was  suspended  on  September  14,  1902  (stage,  3.8  at  Keokuk),  on  acoount  of 
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shoal  water  in  the  chute.  The  board  mat  consisted  of  1-inch  boards,  4  inches  to  6 
inches  wide  and  10  to  20  feet  long,  and  followed  the  line  of  construction  adopted  on 
the  Mississippi  River  below  the  Miss^ouri.  A  liberal  use  of  tenpenny  nails  was  made 
in  fastening  the  boards  together,  and  the  whole  construction  of  the  mat  was  so  easy, 
the  material  so  light  and  easily  handled,  the  quantity  of  mat  material  so  great  per 
barge,  that  it  offers  in  many  respects  marked  points  of  superiority  to  a  brush  mat. 
This  is  enpecially  true  when  the  boards  (culls)  can  be  had  cheaply  from  a  neighboring 
mill,  and  esi)e(ially  when  the  high-water  difficulty  or  impossibility  arises  of  getting 
brush.  The  thickness  of  the  mat  is  only  about  one-twelrth  to  one-sixteenth  that  of 
the  brush  mat,  and  the  volume  and  weight  of  material  to  be  handled  is  reduced  in 
the  same  proportion.  The  lumber  cost  $7.50  per  1,000  feet,  and  about  10,000  feet 
was  used  in  the  mat,  which  covered  10,340  square  feet. 

BAK   AT  QUINCY. 

No  work  was  done  on  this  bw*  (mile  521)  during  the  year.  Several  surveys  were 
made  of  the  bar,  showing  that'it  has  not  been  r^uced  in  area  in  the  last  twelve 
months.  During  the  progress  of  these  surveys,  except  the  last,  unusual  high  water 
prevailed,  the  banks  were  under  water,  and  conditions  were  unfavorable  for  good 
work. 

DBEDOING   QUINCY  BAY. 

No  work  was  done  in  the  bay  during  the  past  season  except  a  rapid  survey  extend- 
ing from  the  steamboat  landing  at  Qmncy  to  the  head  of  the  bay  (miles  521  to  518). 
This  survey  occupied  from  August  23  to  26,  1902,  but  on  account  of  the  prevailing 
high  water  was  considered  inaccurate.  Another  survey  of  the  bay  was  made  in 
November,  with  better  results. 

I  have  been  assisted  in  my  work  by  Mr.  John  R.  Carpenter,  superintendent,  and 
Mr.  O.  S.  Willey,  clerk,  who  have  labored  with  zeal  and  efficiency. 
Very  respectfully,  your  obedient  servant, 

M.  MsiGs,  U,  S,  Civil  Enffineer. 
Maj.  C.  McD.  TowNSEND, 

Qyrps  of  Engineers. 


bbfobt  of  mr.  a.  l.  richards,  assistant  enginber. 

United  States  Engineer  Office, 
Rock  Island,  III.,  January  10,  190S. 

Major:  I  have  the  honor  to  submit  the  following  report  of  Mississippi  River 
improvement  work  between  Hannibal  and  mouth  of  Missouri  River,  the  division  in 
my  local  charge,  for  the  calendar  year  ending  December  31,  1902. 

The  improvement  of  this  section  of  the  river  waa  carried  on  under  project  approved 
July  30,  1902,  and  the  work  waa  performed  by  hired  labor  and  use  of  Government 
plant,  the  U.  8.  towboat  Vixen  being  used  for  towing. 

Owing  to  the  heavv  local  rains  and  consequent  high  water  during  the  season,  the 
contractors  were  unable  to  furnish  the  quantity  of  material  per  day  specified  in  their 
contracts,  and  thus  the  amount  of  work  accomplished  was  considerably  less  than 
was  contemplated. 

Brush,  delivered  on  United  States  barges,  was  purchased  under  emergency  con- 
tracts, and  was  furnished  by  Anton  Zehren,  G.  L.  Nichols,  and  O.  D.  Sherry.  The 
prices  paid  were  16 J,  19,  and  20  cents  per  cubic  yard,  delivered  between  Manon  City 
(mile  531)  and  Hamburg  (mile  593). 

The  rock  was  deliver^  on  United  States  barges  at  the  quarries  at  Hannibal.  It 
was  purchased  under  emergency  contracts  and  waa  furnished  by  Hanes  &  Camery, 
George  W.  Camery,  and  M.  E.  Fiueston.    The  price  paid  was  57  cents  per  cubic  yard. 

The  working  season  opened  July  14  and  closed  November  16,  1902.  The  towboat 
Vixen  waa  laid  up  for  the  winter  in  the  Des  Moines  Rapids  Canal  at  Keokuk  and  the 
rest  of  the  plant  in  the  harbor  at  Portage  Island. 

Work  waa  carried  on  at  the  following  localities  during  the  season:  Vicinity  of 
Mundys  Landing,  head  of  Island  451,  foot  of  Hickory  Chute,  head  of  Hickory  Chute, 
shore  opposite  Atlas  Island,  and  above  Hickory  Chute. 

Vicinity  of  Mundys  Landing  (sheet  7S,  mile  658).— The  shore  protection  at  Mundys 
Landing  was  repaired,  three  barges  of  rock  being  used. 

Island  4SI  (sheet  7S,  mUe  658) .—The  shore  protection  on  head  of  this  island,  built 
in  1898,  was  raised  from  10  feet  above  low  water  of  1864  to  the  top  of  the  14-foot  bank. 

ENG  1903 U 
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Illinois  shore  opposite  AUas  Island  (sheet  7St  mile  668). — Closing  Dam  10,  between 
Illinois  shore  and  Atlas  Island,  was  built. 

Vicinity  of  Hickory  Chite  (sheet  74j  mile  661), — A  series  of  three  wing  dams  (17,  18, 
and  19)  was  built  from  the  Missouri  shore. 

Vicinity  of  Nitrth  Fritz  Island  (sheet  74t  mile  661), — Wing  Dam  16,  built  in  1897,  was 
converted  into  a  closing  dam  bv  being  extended  from  its  outer  end  to  head  of  North 
Fritz  Island.  A  shore  protection  was  built  on  head  of  this  island  where  the  bank 
had  been  undergoing  rapid  erosion. 

Vicinity  of  South  Fritz  Island  (sheet  74y  mile  66S). — Closing  Dam  14,  built  in  1896, 
between  South  Fritz  Island  and  IlUnois  shore,  was  repaired  where  breaks  had 
occurred. 

Head  and  foot  of  Hickory  ChutCy  Missouri  shore  (sheet  74i  miles  56B  and  664).'— The 
shore  protections,  built  in  1895,  1897,  and  1898,  were  raised  from  10  feet  above  low 
water  of  1864  to  top  of  14-foot  bank. 

In  general. — The  water  was  at  a  comparatively  high  stage  during  the  entire  work- 
ing season,  and  greatly  interfered  with  the  contractors  in  furnishing  the  material  as 
required. 

Mooring  anchors,  as  described  in  Capt.  Edw.  Burr's  annual  report  (see  Report  of 
Chief  of  Engineers,  1901,  Pt.  Ill,  p.  2221),  were  used  for  holding  barges  in  position. 
These  anchors  were  given  very  severe  tests,  and  in  all  cases  proved  to  be  the  most 
economical  and  advantageous  moorings  that  have  been  used  in  this  division.  They 
are  light,  easiljr  put  in  and  removed,  and  I  heartily  recommend  their  general  use. 

Further  details  as  to  the  character  and  extent  of  the  work  done  are  shown  in  the 
appended  tables. 

List  of  vxyrhs  constructed  and  repaired  and  of  malerials  used  during  season  of  1902 

between  Hannibal  and  mouth  of  Missouri  River. 


Designation. 


Sheet  73  (mile  658): 

Shore  protection  below  Mundys  Landing  repaired 

Shore  {protection  on  he  id  of  Inland  461  raisea 

Closing  Dam  10 

Sheet  74  (mile  661):    ' 

Wing  Dam  17 

Wing  Dam  18 

Wing  Dam  19 

Wing  Dam  16  extended  and  converted  into  closing  dam. . 

Shore  protection,  head  of  North  Fritz  Island , 

Sheet  74  (mile  562): 

Shore  orotection,  head  of  Hickory  Chute  raised 

Sheet  74  (mile  563): 

Closing  Oam  14  repaired 

Sheet  74  (mile  564): 

Shore  protection  foot  of  Hickory  Chute  raised 


Dimensions. 


Length. 


Feet. 


1,500 

1,600 
1.100 
850 
1,700 
1,290 


Height 
above 

low 
water, 

1864. 


Feei. 
12 
10-14 
8 

5 
5 
5 
6 
16 

10-14 

5 

10-14 


Material. 


Rock. 


Cu.ydB. 
m9 
377.4 

4,490.5 

8,715.8 
1,818.4 
387.5 
4,499.9 
2,264.7 

739.6 

8,855.5 

808 


22,746.2 


Brush. 


(M.yd9. 


3,667.5 

6,008.7 
1,920.2 
967.1 
7.967.8 
2,489.2 


5,031.2 


27,001.7 


Financial  statement  for  work  of  constructing  dams  and  shore  protections  between  HanniM 
and  mouth  of  Missouri  ttiver^  performed  by  hired  labor  during  season  of  1902. 

Amount  expended  in  field  during  calendar  year  1902 $33, 457. 39 

Add  quota  of  general  superintendence  and  office  expenses 2, 094. 31 

Add  for  use  and  deterioration  of  plant 5, 697. 28 

Total 41,148.98 

Material  put  in  works: 

Rock cubic  yards.-      22,746.2 

Brush do 27,001.7 

Total do...-      49,747.9 
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Average  cost  per  cubic  yard: 

Onbaiyes $0,360 

For  towing .  145 

For  putting  in  place .  165 

For  general  superintending  and  office  expenses .  042 

For  plant .112 

Total , \ .824 

The  total  length  of  works  constructed  by  day-labor  work  during  the  season  of  1902 
is  an  follows:  Dams,  6,150  feet;  shore  protection,  1,290  feet. 

During  the  season  I  was  at  ail  times  ably  assisted  by  Mr.  E.  F.  McDonald,  receiver 
of  materials,  whose  work  was  very  commendable. 
Very  respectfully,  your  obedient  servant, 

A.  L.  RiCHABDS,  Assistant  Engineer, 
Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers. 


report  of  mr.  c.  w.  durham,  assistant  engineer,  on  plant. 

United  States  Engineer  Office, 

Rock  Island,  III.,  January  5, 1903. 

Major:  I  have  the  honor  to  present  the  following  report  on  the  floating  stock  or 
plant  belon^in^  to  the  unprovement  of  the  Mississippi  River  between  the  mouth  of 
the  Missouri  River  and  St.  Paul  for  the  calendar  year  ending  December  31,  1902: 

In  this  report  *'  good  **  is  in  fine  condition,  wanting  slight  repairs  or  none;  **  fair'* 
requires  extensive  repairs  or  such  as  are  advisable;  **  bad  "  should  be  condemned  or 
rebuilt.     Pieces  condemned  are  omitted. 

The  plant  in  question  is  as  follows:  One  lan<e  tOY^hoat  {Coal  Bluff ) ,  good;  2  medium- 
sized  towboata  (Fury,  Vixen) ,  good;  1  medium-sized  towboat  (Alert),  fair;  2  small 
towboats  (RfUh,  Mac),  good;  4  steam  launches  (Emily,  Elsie,  lAAcia,  Florence)^  good; 
1  steam  launch  (Louise),  fair;  2  steam  laupche8(^eia.  Iris),  bad;  3 naphtha  launches 
(Myra,  Dart,  Edith),  bad;  2  dipper  dredges  (  Vulcan,  Phoenix),  good;  2  suction  dredges, 
good;  5  dump  l)oat8,  fair;  1  dump  boat,  bad;  1  steam-drill  boat,  good;  1  steam-drill 
Boat,  fair;  1  steam-drill  boat,  bad;  1  double  ponton,  bad;  8  pontons,  bad;  10  pontons, 
good;  1  pile  driver,  good;  1  pile  driver,  fair;  12  large  quarter  boats,  good;  1  large 
quarter  boat,  bad ;  5 small  quarter  boats,  good ;  1  small  quarter  boat,  fair;  4  small  quarter 
boats,  bad;  2  large  office  boats,  good;  1  lai^  office  boat,  fair;  7  small  office  boats, 
good;  4  small  office  boats,  fair;  3  small  omce  boats,  bad;  1  derrick  boat,  good;  1 
store  boat,  good;  1  boathouse,  bad;  3  building  boats,  good;  1  building  boat,  fair;  1 
building  boat,  bad;  51  large  barges,  good;  16  Urge  barges,  fair;  1  large  barge,  bad; 
1  small  narffe,  good;  2  smidl  barges,  fair,  and  a  large  number  of  grasshoppers,  loading 
boats,  powder  Doats,  and  skiffe,  mostly  in  good  condition. 

To  the  snag-boat  service  belong  the  side-wheel  steamer  Colonel  A,  Mackenzie,  good, 
and  the  stem-wheel  steamer  /.  0.  Parke,  bad. 

The  Des  Moines  Rapids  Canal  has  a  small  plant,  consistinff  of  1  steam  launch 
(Stella),  good;  1  dredge  (Ajax),  fair;  2  dump  boats,  fair;  2  small  bargee,  £air;  1  small 
barge,  good. 

There  has  been  expended  on  the  plant  belonging  to  general  improvement,  to 
December,  31,  1902,  the  sum  of  $918,060.29,  and  its  estimated  value  January  1,  1903, 
was  $130,980. 14. 

Very  respectfully,  your  obedient  servant,  C.  W.  Durham, 

Assistant  Engineer, 

Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers. 


A  A  3. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Rapids  Canal  was  open  to  navigation  during  the 
fiscal  year  235  days,  during  which  time  there  passed  through  it  692 
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steamboats  and  212  barges,  carrying  33^382  imssengers,  14,170  tons  of 
merchandise,  and  23,921  bushels  of  gram.  There  also  passed  through 
the  canal  18,940,636  feet  B.  M.  of  lumber,  2,850,000  feet  of  logs. 
4,550,500  shingles,  and  2,229,900  laths.  This  statement  is  about  equal 
to  that  of  1902,  the  canal  business  of  both  years,  especially  in  logs  and 
lumber,  being  much  smaller  than  usual  on  account  of  tne  prevailing 
high  stages  of  water,  which  permitted  most  of  the  rafts  and  many  boats 
to  pass  over  the  rapids  outside  of  the  canal. 

The  expenses  of  operating  and  care  of  the  Des  Moines  Rapids  Canal 
and  Dry  Dock  have  been,  during  the  past  year,  $40,623.37,  the  same 
being  provided  for  under  an  indefinite  appropriation  made  by  act  of 
July  5, 1884.  Considerable  repairs  were  made  to  the  middle  and  lower 
locKs,  to  the  Sandusky  sluice,  and  to  the  boom  at  the  lower  lock. 
Nominal  repairs  were  made  to  the  embankment  and  various  buildings. 
Dredging  was  carried  on  from  July  1  to  October  8,  1902,  and  from 
Aprir22  to  June  30, 1903,  and  amounted  to  107,221  cubic  yards,  which 
makes  the  aggregate  taken  from  the  canal  since  June  30, 1878, 1,718,612 
subic  yards. 

The  dry  dock  was  in  constant  use.  Dockage  fees  were  collected  to 
the  amount  of  $56.25. 

Details  of  canal  and  dry-dock  operations  may  be  found  in  the  report 
of  United  States  Civil  Engineer  M.  Meigs. 

There  are  no  outstanding  liabilities. 

Money  stdtemenL 

June  30,  1903,  amount  drawn  from  Treasury  during  fiscal  year  under 

indefinite  appropriation $41, 700. 00 

June  30,  1903,  amount  expended  during  fiscal  year 40, 623. 37 

July  1,  1903,  balance  on  hand 1,076.63 


ABSTRACT 

OF  APPROPRIATIONS   AND  ALLOTMENTS. 

By  act  approved — 

By  act  approved — 

April  30,  1878 

$7,  500.  00 

July  5,  1884,  expend- 
ed during  fiscal  year 

June    18,   1878    (allot- 

ment)   

32, 500. 00 

ending — 

March  3,  1879 

40,000.00 

June  30, 1890 

$43, 995. 80 

June  14, 1880 

30, 000. 00 

June  30, 1891 

44, 998. 20 
43, 968. 92 

March  3, 1881,  expend- 

June 30, 1892 

ed  during  fiscal  year 

June  30, 1893. 

57, 057. 21 

ending — 

June  30, 1894 

55,356.48 

June  30, 1882 

41, 771. 17 

June  30, 1895 

41,052.80 

June  30, 1883 

77, 926.  79 

June  30, 1896 

37, 555. 21 

June  30, 1884 

43, 283. 42 

June  30, 1897 

33, 440. 64 

July  5,  1884,  expend- 
ed during  fiscal  year 

June  30, 1898 

38,604.95 

June  30, 1899 

35, 118. 86 

ending — 

June  30, 1900 

39, 120. 73 

June  30, 1895 

44,606.50 

June  30, 1901 

48, 696. 91 

June  30, 1886 

43, 009. 53 

June  30, 1902 

41, 806. 60 

June  30, 1887 

42, 152. 84 

June  30, 1903 

40, 623. 37 

June  30, 1888 

42, 802. 35 

- 

June  30, 1899 

38, 885. 37 

Total  expended. 

1, 086, 632. 44 

«                    « 

«                    \ 

»                   «                   « 

« 
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Expenditures  for  operating  and  care  of  Des  Moines  Rapids  Canal  for  fiscal  year  ending 

June  SO,  190S. 


Month. 


1902. 

July 

August 

September  ... 

October 

November  .. 
December 

1903 

January 

February  ... 

March 

April 

May 

June 

Total. - 


Office  and  administration. 


Salariefl. 


Sup- 
plies. 


9376.00 
375.00 
375.00 
375.00 
376.00 
660.00 


500.00 
500.00 
500.00 
375.00 
375.00 
375.00 


5,150.00 


riO.58 


11.80 
11.60 


2.70 


46.68 


Miscel- 
laneous. 


S16.83 
7.76 


35.29 

9.75 

51.00 

26.05 

9.75 


172.80 


Total. 


9375.00 
375.00 
396. 68- 
391.83 
882.76 
650.00 


500.00 
M7.09 
621.36 
426.00 
403.76 
384.75 


6,868.98 


Canal  and  locks. 


Labor. 


n,  695. 00 
1,630.43 
1,443.83 
1,699.89 
1,485.00 
1,800.04 


1,203.66 
1,067.00 
1,168.08 
1,787.67 
1,600.00 
1.966.00 


Supplies. 


961.84 
192.60 
31.95 
80.88 
189.20 
163.85 


68.10 

82.65 

16.00 

164.89 

243.43 

268.29 


Current 
repairs. 


S76.56 

90.08 

94.22 

130.97 

102.42 

1,844.84 


1,134.74 

187.86 

426.19 

649.74 

92.02 

1,207.33 


17,885.09 


1,562.68 


5,936.46 


Total. 


91,783.39 
1,913.11 
1,669.50 
1,911.24 
1,776.62 
3,297.73 


2,406.49 
1,827.51 
1,610.27 
2,462.80 
1,936.46 
3,440.62 


26,874.28 


Month. 


July 

August 

September. 
October  ... 
November . 
December , 


1902. 


January . 
February 
March . . . 
April.... 

May 

June 


1903. 


Total 


Dredging  canal. 


Labor. 


91,297.53 

1,820.13 

329.87 

110.70 


Supplies. 


243.88 


231.98 


9229.70 

299.25 

656.61 

64.64 


292.70 


579.85 

1,327.16 

337.37 


5,818.47 


313. 12 
726.50 
427.50 


2,900.02 


Current 
repairs. 


923.49 
36.39 
30.12 
46.04 
6.46 
63.80 


294.82 
97.08 
HI.  12 
380.25 
100.99 
32.61 


1,161.67 


Total. 


9i;650.72 

1,656.77 

916.60 

210.88 

6.46 

297.18 


526.80 
389.78 
111.12 
1,223.22 
2,164.65 
837.48 


9,880.16 


Qiand  total. 


93,669.11 
8,948.88 
2,881.68 
2,613.45 
2,166.88 
4,244.91 


8,438.29 
2,264.88 
2,242.74 
4,101.62 
4,509.73 
4,662.85 


40,623.37 


COMMSRCIAL  STATISTICS. 


Traffic  statement  of  the  Des  Moines  Rapids  Canal  for  the  fiscal  year  ending  June  30, 190S, 


Month. 


1902. 

July 

August 

September 

October 

November 

1903. 

March 

April 

May 

June 

Total 


Boats 

Boats 

up. 

down. 

82 

22 

67 

36 

69 

76 

63 

67 

80 

39 

3 

2 

19 

7 

64 

11 

56 

11 

432 

260 

Barges 

up  and 

aown. 


27 
19 
42 
25 
46 


8 
21 
24 


212 


Passen- 
gers. 


8,479 

10,741 

6,647 

2,064 

98 


833 
1,293 
4,277 


33,332 


Merchan- 
dise. 


2,668 
2,674 
1,614 
1,495 
694 


657 
2,603 
1,975 


14, 170 


Grain. 


BusheU. 


596 

500 

2,000 

800 


940 

4,835 

14,250 


23,921 
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Traffic  statement  of  the  Des  Moines  Rapids  Canal,  for  the  fiscal  year  ending  June  SO,  1903- 

Continued. 


Month. 


1902. 


March 
April. 
May.. 
June.. 


1903. 


Lumber. 


Feel. 


July 

August 

September Il,194,fi00 

October 6,744,000 

November 1,002,136 


Total 18,  WO,  636 


Logs. 


Feet. 


2,0UU,000 
*  850,  '666' 


2,860,000 


Laths. 


dumber. 


1,425,000 
**86i,'966* 


2,229,900 


Shingles. 


Number, 


1,920,000 

2,225,000 

405,600 


4,650,600 


Lockage 

atone 

lock. 


112 
9$ 
2S5 
12» 
101 


9 
40 
75 
88 


877 


refobt  of  mr.  m.  msigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keohiky  Iowa,  July  i,  1903. 

Major:  I  have  the  honor  to  make  the  following  report  on  ''  Operating  and  Care  of 
the  Des  Moines  Rapids  CanaP'  during  the  fiscal  year  ending  June  30,  1903: 

The  canal  was  closed  for  the  winter  on  November  22,  lS)2,  and  opened  as  usual 
April  1,  1903,  being  open  two  hundred  and  thirty-five  days  and  closed  one  hundred 
and  thirty  days.  During  the  fiscal  year  the  water  averaged  higher  than  usual.  In 
July,  1902,  a  considerable  flood  occurred,  reaching  15.5  feet  above  low  water,  and  in 
August  and  October  the  stage  was  also  above  summer  normal.  The  season  of  1903 
began  with  good  water,  culminating  in  a  stage  of  19.6  feet  at  the  lower  lock,  the 
highest  water,  except  in  1888,  since  1851. 

The  prolonged  high  water  that  has  prevailed  during  the  fiscal  year  has,  as  a  con- 
sequence, enabled  many  boats  to  pass  over  the  rapids,  and  thus  the  trafiic  statement 
appears  small  by  comparison  with  some  years  of  low  water. 

repairing  MIDDLE  AND  LOWER  LOCKS. 

Considerable  repairs  were  made  to  the  middle  and  lower  locks.  At  the  middle 
lock  a  small  coffer  dam,  6  feet  high,  was  put  in  at  the  lower  end  in  November,  1902, 
and  the  water  pumped  out  of  the  lock  chamber.  A  large  amount  of  concrete  patch- 
ing was  found  to  be  necessary  below  the  ordinary  water  line  of  summer  navigation. 
The  method  employed  was  to  cut  out  the  rotten  rock  to  a  depth  of  from  2  to  12 
inches;  holes  were  then  drilled  in  the  face  of  the  excavation  with  a  small  drill,  and 
pieces  of  round  scrap  iron,  old  spikes,  and  the  like  were  inserted  in  the  holes  and 
cemented  in  place  to  give  a  good  bond  l)etween  the  patch  and  the  old  work.  The 
breast  wall  at  the  upper  end  of  the  sluice  was  in  especially  niinous  condition,  and 
was  carefully  repaired  with  1-3-5  concrete,  using  Atlas  Portland  cement 

The  lower  parts  of  the  middle  lock  sluice  walls  are  in  many  places  in  very  bad 
condition,  owing  to  the  decay  of  the  stone,  and  will  have  to  be  repaired  the  coming 
winter.  Repairs  were  found  necessary  at  the  middle  lock  to  all  of  the  16  culvert 
gates  and  frames.  The  gates  were  taken  to  the  machine  shop  and  wearing  stripSi 
3i  by  I  inch,  were  riveted  on,  making  the  gates  as  good  as  new.  New  frames  were 
supplied  to  all  the  openings.  The  gates  and  frames  were  renewed  ei^ht  years  ago, 
so  that  we  may  expect  that  this  work  will  not  have  to  be  repeated  until  1911. 

During  the  repairs  to  the  lock  chamber  much  inclement  weather  occurred,  making 
the  work  slow  and  the  drainage  difficult.  The  concrete  froze  in  places  almost  as 
soon  as  applied,  but  it  seems  to  have  set  pronerly  and  makes  a  hard  patch — ^better 
than  the  stone  it  replaced.  There  were  founa  a  good  many  cavities  about  the  culvert 
gate  frames  where  the  water  had  bonnl  through  T>etween  tne  iron  and  the  stone.  All 
such  openings  were  very  carefully  filled  with  good  concrete. 


AT  THE   LOWER  LOCK. 


Extensive  repairs  were  made  to  the  breast  wall  of  the  sluice,  which,  like  that  at 
the  middle  lock,  had  l)ecome  badly  shattennl  ])y  front  and  water.  The  shattered 
atone  was  carefuliy  removed  and  good  1-3-5  concrete  used  to  replace  it    AH  the 
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joints  and  seams  were  pointed  up  or  grouted  and  the  wall  put  in  c^xxl  condition.  As 
at  the  middle  lock,  the  decay  of  the  stone  in  the  sluice  wall  has  left  some  large  cavi- 
ties, principally  below  the  level  of  ordinary  winter  stages  in  the  river,  and  these  will 
have  to  be  repaired  durinj^  the  coming  year. 

The  ice  houses  at  the  middle  and  lower  locks  were  r^^^mired  and  put  in  good  order, 
with  new  sills  and  sheathing  inside  where  required,  '/he  wooden  sills  nad  rotted 
away  and  allowed  the  walls  to  spread,  nearly  wrecking  the  buildings. 

REPAIKINO  SANDUSKY  BLUICB. 

Owing  to  the  inconvenient  shape  of  the  slope  wall  on  the  canal  side  of  the  Sandusky 
sluice  and  the  damage  that  had  resulted  to  our  dump  boats  in  using  it  as  a  sluice  for 
dredged  material,  two  cement  concrete  piers  were  constructed,  against  which  the 
dump  boats  could  lanjl  in  safety  to  their  doors  and  sides.  These  piers  were  built  51 
feet  apart,  and  the  masonry,  about  8  feet  square  on  top,  rests  partly  on  the  slanting 
coping  of  the  sluice  walls  and  partly  on  the  rock  bottom  of  the  canal.  The  piers  are 
about  10  feet  high  and  are  thorougnly  bolted  to  the  sluice  walls  on  which  tney  rest 
and  to  the  rock  oottom  with  dowel  bolts  set  in  cement.  A  timber  12  by  12  inches, 
covered  with  iron,  was  doweled  in  to  form  the  two  comers  of  the  piers  where  it  was 
thought  the  greatest  wear  would  come. 

The  concrete  consists  of  Atlas  cement  in  the  proportion  of  1-3-5.  The  total 
amount  of  material  u^ed  was,  cement,  172.3  cubic  feet  (140  sacks);  sand,  516.9  cubic 
feet;  broken  stone,  861  cubic  feet;  total,  1,550  cubic  feet.  The  measured  solid  con- 
tents of  the  piers  is  849  cubic  feet.    The  cost  was  as  follows: 

Cement,  35  barrels,  at  $2.70 $94.50 

Hauling  cement,  lumber,  etc 10.13 

Labor  on  wall  excavation  and  drainage 139. 05 

Superintendence  and  office 50.00 

Total 293.68 

Cost  per  cubic  yard ^ 9.26 

This  work  was  done  by  hand  in  very  cold  and  bad  weather,  and  does  not  show 
how  cheaply  concrete  can  be  put  in,  but  what  it  costs  under  bad  conditions. 

In  addition  to  the  work  on  the  walls,  a  very  considerable  amount  of  work  was 
done  in  wheeling  out  of  the  sluicewav  an  accumulation  of  stone  deposited  there 
from  the  dumps  in  the  course  of  dredging.  Wheelbarrows  were  used,  and  many 
cubic  yards  were  moved  out  of  the  sluiceway  and  placed  along  the  outside  face  of 
the  canal  embankment  as  a  protection  against  the  river. 

CANAL  EMBANKMBNT. 

During  April  a  line  of  levels  was  run  over  the  canal  embankment  to  make  a 
record  and  aetect  any  subsidence  since  the  last  survey,  eighteen  years  ago.  Very 
little  difference  was  noted,  and  the  embankment  appears  to  be  in  good  condition. 
During  the  June  high  water  of  1903,  the  embankment  was  carefully  watched  and 
patrolled  by  the  dr^ge  crew.  One  leak,  about  as  lai^  as  a  man's  arm,  occurre<l, 
but  was  stopi)ed  before  any  serious  damage  was  done.  The  water  above  Keokuk 
was  not  extraordinarily  high,  though  it  got  to  10.55  feet  on  the  guard  lock  gauge, 
and  put  the  canal  out  of  commission  by  running  the  water  over  the  top  of  the  lower 
gates,  so  that  the  lock  could  not  be  operated.  At  the  lower  lock  the  water  attained  a 
stage  of  19.60  feet,  -^  foot  lower  than  in  1888.  This  water  overflowed  the  road  in 
front  of  the  canal  office  and  all  the  grounds  on  the  west  of  the  sluice,  but  did  not, 
as  is  w<ual,  kill  the  grass.  A  cool  spell  after  the  water  receded  allowed  the  sod  to 
dry  out,  and  it  seems  little  injured  by  a  week's  submergence. 

The  high  water  did  little  or  no  damage  to  the  canal,  out  it  was  dosed  for  through 
navigation  from  June  4  to  June  7,  inclusive. 

DBBDQINQ  CANAL. 

From  July  1  to  October  8, 1902,  and  from  April  22  to  June  30, 1903,  dredge  Phoenix 
and  tender  Lucia  have  worked,  removing  deposits  from  the  canal,  the  greater  i)art 
being  sluiced  out  at  the  Sandusky  sluice.  That  below  the  guard  lock  and  that  below 
the  middle  lock  was  towed  out  into  the  river  above  and  below  the  canal. 

There  seems  to  be  a  tendency  of  the  river  to  larger  deposits^  and  the  increased 
dredging  of  recent  years  only  keeps  the  canal  open  without  gaining  on  the  deposits. 
At  lAmallees  Creek  the  canal  was  practically  closed  in  April,  1903,  by  a  heavy  rain 
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storm,  in  spite  of  the  fact  that  it  was  twice  thoroughly  dredged  last  season.  It  is 
evident  that  the  use  of  the  dredge  is  becoming  more  and  more  an  essential  feature 
of  the  operating  of  the  canal,  and  only  an  adequate  plant  will  be  able  to  keep  up  with 
the  sedimentation  constantly  going  on  and  increasing  year  by  year. 

SUitemeiU  of  dredging. 

Below  lower  lock cubic  yards. .  701 

Above  lower  look : do 750 

Below  middle  lock do 1, 71 1 

Vicinity  of  Sandusky  Creek do 42,383 

Vicinity  of  Ballingefs  Creek do 32, 144 

Below  guard  lock do 29, 532 

Total do 107,221 

MACniNB  SHOP   AT  LOWER   LOCK. 

During  the  winter  months  the  shop  wafl  employed  in  repairs  to  the  machinery  of 
the  steamboats  Vixen,  Lucia,  and  Mackenzie,  aredge  Phoenix^  and  launch  Edith,  as 
well  as  to  the  lock  machinery.  The  engines  of  the  T7:r«n  were  completely  overhauled 
and  altered  so  as  to  make  them  comparatively  noiseless.  New  gears  were  made  for 
the  Mackenzie's  cai>stans  and  the  shafting  repaired.  A  new  tank  was  made  for  the 
lower  lock,  a  new  exhaust  head  for  the  guard-lock  engine,  and  innumerable  repairs 
were  made  to  the  plant  in  general.  A  new  dipper  of  2 J  yards  capacity  was  built  for 
dredge  Vulcan. 

OPBRATINO  DRY   DOCK. 

The  dry  dock  has  been  operate<l  the  whole  year  with  a  small  force.  Two  of  the 
packet^)  used  the  dock  for  repairs,  for  which  tliere  were  collected  dockage  fees  of 
$56.25.     The  light-house  tender  Lily  also  was  docked  for  small  repairs. 

Two  barges  100  by  20  feet  (Nos.  206  and  207)  were  built  One  pile  driver  (No. 
104)  was  rebuilt  with  new  hull  and  thoroughly  repaired  above  deck.  In  addition, 
some  repairs  were  made  to  6  steamboats,  1  dredge,  1  drill  boat,  2  quarter  boats,  4 
office  boats,  and  3  dump  boats. 

BOOM   BELOW   LOWER  LOCK. 

This  boom,  about  800  feet,  built  in  1890,  was  docked,  the  decayed  fence  taken 
down  and  packed  into  the  cavity  in  the  body  of  the  boom  to  displace  the  mud  that 
^thers  there  and  to  increase  its  flotation.  An  entirely  new  fence  was  built,  and  all 
joints  of  the  fence  where  two  pieces  of  wood  come  together,  as  well  as  the  tops  of  idl 
posts,  were  painted  with  carbolineum  to  add  to  their  durability. 

MISCELLANEOUS. 

The  canal  office  was  thon)ughly  cleaned  and  calcimined,  and  the  plaj<t«ring 
repaired. 

I  have  l>een  ably  assisted  in  the  duties  of  this  office  by  Mr.  John  R.  Carpenter, 
superintendent,  ami  Mr.  O.  S.  Willey,  clerk,  who  deserve  coumiendation  for  efficient 
service. 

Very  respectfully,  your  obedient  servant, 

M.  MsiGs. 
TJ.  S.  Civil  Engineer, 
Maj.  J  AS.  L.  LusK, 

Corps  of  Engineers. 


A  A  4. 


OPERATING  AND  CARE  OF  ILLINOIS  AND  MISSISSIPPI  CANAL  AROUND 
LOWER  RAPIDS  OF  ROCK  RIVER,  AT  MILAN,  ILLINOIS. 

During  the  past  fiscal  year  the  canal  was  in  operation  from  July  1 
to  November  30,  1902,  and  from  March  23  to  June  30,  1903,  a  period 
of  252  davs,  during  18  of  which  (in  May  and  June,  1903)  the  locks 
were  flooded.     There  passed  througli  it  753  l^oats  and  barges  of  an 
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aggregate  tonnage  of  32,790  tons,  carrying  1,952  passengers  and  1,333 
tons  of  merchandise.  The  business  of  the  year  was  larger  than  that 
of  the  previous  year,  and  the  reopening  of  the  coal  mines  will  add 
much  to  the  traflSc  of  the  coming  year. 

Repairs  to  the  canal  and  its  appurtenances  were  nominal.  The 
Moline  Wagon  Bridge  over  Rock  River  and  the  bridge  over  the  canal 
at  Milan  were  refloored,  and  the  dams  were  reenforced  on  the  upstream 
side  with  broken  rock  to  prevent  excessive  leakage.  Deposits  of  sed- 
iment, lodged  below  Lock  No.  37  and  above  Lock  No.  35,  and  a  por- 
tion of  the  bar  at  the  entrance  to  Blossomburg  Landing,  were  removed 
by  dredge.  The  dams  in  mouth  of  Rock  River  were  raised  and 
strengthened,  and  the  lower  one  was  lengthened  210  feet. 

The  expenses  of  the  fiscal  year  ending  June  30, 1903,  were  $11,398.94, 
the  same  being  provided  for  under  act  of  July  5,  1884. 

The  canal  was  in  local  charge  of  Mr.  J.  C.  McElherne,  assistant 
engineer. 

There  are  no  outstanding  liabilities. 

Money  stdtemenL 

June  30,  1903,  amount  drawn  from  Treasury  during  fiscal  year  under 

indefinite  appropriation $11, 400. 00 

June  30,  1903,  amount  exx>ended  during  fiscal  year 11,398.94 

July  1,  1903,  balance  on  hand 1.06 


AfiSTRACr  OF  ALLOTMENT^. 


By  act  approved  July  6,  1884,  expended  during  fiscal  year  ending — 


June30, 1895 $225.00 

June  30, 1896 5,309.17 

June30,1897 4,752.46 

June30, 1898 4,502.39 

June  30, 1899 3,304.92 

June30,1900 5,379.84 


June  30, 1901 $4,806.18 

June30, 1902 11,014.93 

June30, 1903 11,398.94 

Total 50,723.83 


Summary  of  expenditures  for  operating  and  care  of  western  section  Illinois  and  Mississippi 

Canal  for  fiscal  year  eading  June  SO^  190S, 


July 

AUKiist 

September. 
October  . . . 
November . 
December . 


January . 
February 

March 

April 

May 

June 


Month. 


1902. 


1903. 


Superintend- 
ence, office  ex- 
penses, sup- 
plies, euRineer- 
ing,  and  con- 
tingencies. 


162.60 
12.76 
401.42 
477.92 
188.96 


276.00 


Operating 

and  care, 

locks  and 

bridges. 


IS64.88 
869.76 
296.00 
296.00 
302.60 
246.00 


245.75 
245.00 


Repairs. 


162.23 

2,823.28 

1,206.72 

77.06 

99.00 


Dredging. 


1270.50 
409.99 


Total. 


$»^.88 

754.98 

3, 540. 97 

1,903.14 

857.48 

482.96 


520.75 
245.00 


Total 


964.41 
6.25 
8.20 


687.02 
295.00 
320.44 


51.75 


426.71 


2,366.41 


8,605.84 


4,819.99 


1,621.48 
778.71 


1,107.20    11,898.94 
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COMMERCIAL  flTATiarnCB. 


Traffic  statement  of  western  section  of  Illinois  and  Mlmssijypi  Canal  for  the  fiscal  year  ending 

June  SO,  190S, 


Month. 


1902. 

July 

August 

September 

October 

November 

1903. 

March 

April 

May 

June 

Total 


Steamers. 

Barge.u 

Number 

of  pan- 

sengers. 

Tons  of 
freight. 

Number. 

Tons. 

Number. 

TOUB. 

56 
56 
64 
38 
47 

2 

68 

120 

109 

484 

1,140 

1,135 

619 

619 

28 
1,677 
2,659 
1,467 

8 
41 
20 
14 
88 

2 
22 
85 
18 

820 
8,404 
2,560 
1,737 
8,852 

800 
2,560 
6,243 
2,486 

287 

210 

209 

97 

76 

1 
286 
888 
448 

85 
70 
81 
50 

188 
902 
412 

560 

9,828 

193 

22,962 

1,9K2 

1,838 

Lockages 

at  three 

locks. 


125 
132 
183 
143 
143 


6 
161 
263 
155 


1,311 


Statement  showing  amount*  dredged  from  canal  and  approaches. 


Location. 


Below  Lock  37 

Above  Lock  35 

Blossomburg  Landing 

Total 


Total  to 
date. 


Cu.yd». 
33,288 
2,138 
5.000 


40.426 


A  A  5. 

OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVEMENT,  ILLINOIS. 

During  the  past  fiscal  year  the  lock  was  open  to  navigation  from 
July  1  to  November  18,  1902,  and  from  March  18  to  June  30,  1903,  a 
period  of  285  days,  during  73  of  which  the  lock  was  flooded  by  high 
water.  There  passed  through  it  1,058  boats  and  barges,  carrying 
5,452  passengers  and  OIG  tons  of  merchandise.  The  traffic  was  very 
small  and  about  equal  to  that  of  the  previous  year.  Small  repairs 
were  made  to  lock,  dam,  and  grounds,  and  a  small  deposit  of  mud  was 
removed  from  the  upper  entrance  and  chamber  of  lock. 

A  survey  of  the  entire  improvement  was  made  in  June,  1903,  show- 
ing necessary  dredging  to  the  amount  of  111,800  cubic  yards  to  restore 
a  3- foot  graie  above  tne  lock  and  4  feet  in  Harris  Slough. 

The  improvement  was  in  local  charge  of  Mr.  J.  C.  McElheme, 
assistant  engineer. 

The  expenses  of  the  fiscal  year  ending  June  30, 1903,  were  $2,937.27, 
the  same  oeing  provided  for  under  act  of  July  5,  1884. 

Money  statement, 

June  30,  1903,  amount  drawn  from  Treasury  during  fiscal  year  under 

indefinite  appropriation $4,000.00 

June  30,  1903,  amount  expended  during  fiscal  year 2, 937. 27 

July  1,  1903,  balance  on  hand 1,062.73 
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ABSTRACT  OF  APPROPRIATIONS  AND  ALLOTMENTS. 

By  act  approved — 

September  19,  1890,  purchase  of  improvement $100, 000. 00 

July  5,  1884,  expended  during  fiscal  year  ending — 

June  30,  1894 635.68 

June  30,  1895 6,000.00 

June  30,  1896 3,400.00 

June  30,  1897 8,588.20 

June  30,  1898 5,890.05 

June  30,  1899 3,226.87 

June  30,  1900 8,750.94 

June  30,  1901 12,077.01 

June  30,  1902 9,166.68 

June  30,  1903 '2,937.27 

Total 160,672.70 


Summary  of  expenditures  for  operating  and  care  of  Oalena  Biver  improvement  for  fiscal 

year  ending  June  SO,  1903. 


Superintend- 
ence, office 
expenses,  in- 
cidental re- 
pairs, and 
contingen- 
cies. 

Operating. 

Month. 

Labor. 

Suppli^. 

Total. 

1902. 
July 

$177.89 

422.50 

96.99 

4.99 

4.99 

$160.00 
160.00 
160.00 
166.00 
160.00 
120.00 

120.00 
120.00 

$27.25 

$365.14 
582  50 

August 

September 

256  99 

October 

170  99 

November 

32.22 
8.03 

38.80 

197  21 

December 

128  08 

1908. 
January 

158.80 

February 

120  00 

March  .'. 

April 

304.00 
164.00 
860.00 

dOi  00 

May 

34.61 

198  61 

June  , , 

100.00 

460  00 

Total 

807.36 

1,994.00 

135.91 

1 

2.937  27 

CX)MMSRCIAL  STATISTICS. 


Traffic  gtatemenl  of  the  Galena  Biver  improvement  for  the  fiscal  year  ending  June  SOy  1903. 


Month. 

Boats  up 

and 

down 

Passen- 
gers. 

Mer- 
chandise. 

Lock- 
ages. 

July 

1902. 

114 

28 

103 

147 

57 

11 

89 

246 

267 

628 
109 
445 
568 
161 

35 

2% 

1,183 

2,027 

Tims. 
<) 

A. 
1 

117 
4(3 
32 

7 
155 

206 
50 

100 

August 

16 

September 

8-1 

October 

115 

November 

49 

March 

1906. 

April 

May 

87 

June - 

62 

Total 

1,058 

5,462 

616 

513 
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A  A  6. 

IMPROVEMENT  OF  HARBOR  AT  LA  CROSSE,  WISCONSIN. 

In  1903  the  lovee  was  graded  and  the  stone  relaid  over  an  area  of 
17,000  square  feet. 

Money  statemenL 

July  1,  1902,  balance  unexpended $3,178.95 

June  30,  1903,  amount  expended  during  fiscal  year 1, 214. 60 

July  1,  1903,  balance  unexpended 1, 964. 35 


ABSTRACT  OF   API»ROPRIATION8. 

By  act  approved — 

June  3, 1896  (allotment) $5,000 

March  3,  1899 12,000 

Total 17,000 


A  A  7. 

REPORT  OF  MAJ.  C.  Mel).  T0WN8END,  CORPS  OF  ENGINEERS,  UPON 
EXAMINATION  OF  MISSISSIPPI  RIVER  AT  THE  FOOT  0FDE8  MOINES 
RAPIDS,  NEAR  KEOKUK,  IOWA,  TO  DETERMINE  THE  ADVISABILITY 
OF  CONSTRUCTING  A  DAM  AT  THE  FOOT  OF  SAID  RAPIDS,  AND 
UPON  EXAMINATION  OF  THE  LOCKS  OF  THE  DE8  MOINES  RAPIDS 
CANAL,  TO  DETERMINE  THE  NECESSITY  AND  COST  OF  ENLAEGING 
THEM. 

United  States  Engineer  Office, 
Rock  Mand^  III.^  Beceinber  2^  1902. 

General:  As  instructed  by  your  letter  of  June  20,  1902,  I  have 
the  honor  to  present  a  report  on  the  following  paragraph  of  section  1 
of  the  river  and  harbor  act  approved  June  13,  1902,  viz: 

The  Secretary  of  War  shall  cause  an  examination  to  be  made  of  the  Missiaaippi 
River  at  the  foot  of  the  Des  Moines  Rapids,  near  Keokuk,  Iowa,  to  determme 
whether  a  dam  constructed  at  the  foot  of  said  rapids  would  be  a  benefit  or  impedi- 
ment to  the  navi^tion  of  said  river.  lie  shall  also  cause  an  examination  to  be  made 
of  the  locks  of  the  Des  Moines  Rapids  Canal,  to  determine  the  necessity  for  and  cost 
of  enlarging  such  locks. 

The  Des  Moines  Rapids  of  the  Mississippi  River  extend  from  Keo- 
kuk to  Montrose,  Iowa.  The  distance  between  the  gauges  at  Mont- 
rose and  the  lower  lock  at  Keokuk  is  11.42  miles,  and  the  fall  at  low 
water  22.6  feet,  and  at  high  water  15.6  feet.  The  greater  part  of  this 
low  water  fall,  19.09  feet,  is  surmounted  by  a  canal  7.6  miles  long, 
with  three  locks  350  by  80  feet.  The  minimum  depth  in  the  canal  is 
5  feet  and  its  width  not  less  than  250  feet.  The  remainder  of  the 
rapids  above  the  guard  lock  has  been  improved  by  cutting  a  channel 
200  feet  wide,  with  a  depth  of  5  feet  at  low  water,  through  the 
obstructing  chains  of  rock — an  improvement  similar  to  that  carried 
out  at  the  Rock  Island  Rapids. 

The  plans  employed  in  the  improvement  of  the  Des  Moines  Rapids 
were  unanimously  recommended  in  1S67  by  a  Board  of  five  engi- 
neers, of  which*  Col.  J.N.  Macomb,  Corps  of  Engineers,  was  presi- 
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dent.  The  advantages  to  commerce  and  navigation  to  be  secured  by 
the  adoption  of  the  plans  decided  upon  were,  as  enumerated  by  the 
Board,  the  effectual  removal  of  all  the  diflSciilties  of  navigating  the 
rapids;  the  securing  of  5-foot  navigation  in  extreme  low  water  (a 
depth  sufficient  to  pass  any  boats  that  the  bars  in  the  river  would  per- 
mit to  reach  the  canal);  the  shortest  line  from  the  head  to  the  foot  of 
the  rapids;  no  interference  with  the  free  navigation  of  the  river  either 
at  hign  or  low  stages,  so  that  boats  or  rafts  could  always  pass  outside 
of  the  canal  if  they  should  so  prefer;  the  water  in  the  canal  being  slack, 
boats  could  ascend  as  quickly  as  they  could  descend,  as  the  current 
would  no  longer  be  an  obstacle;  the  canal  could  be  run  in  all  kinds  of 
weather,  by  night  as  well  as  by  day,  perfectly  safe  at  all  times;  the 
canal  would  afford  a  capacious,  convenient,  and  safe  harbor  for  boats 
and  rafts  during  the  winter,  and  also  admirable  sites  for  dry  docks. 
Work  on  the  canal  was  begun  in  October,  1867,  but  although  tne  canal 
was  opened  in  August,  1877,  the  rapids,  improvement  was  not  fully 
completed  until  late  in  1893,  the  total  cost  being  $4,574,900. 

WOULD  A  DAM  CONSTBUCTED  AT  THE  FOOT  OF  THE  DE8  MOINES  BAP- 
IDS  BE  A  BENEFIT  OB  AN  IMPEDIMENT  TO  THE  NAVIGATION  OF  THE 
MISSISSIPPI  BTVEB? 

The  existing  canal  was  especially  intended  for  low- water  navigation, 
and  since  it  was  opened  the  lowest  stage  at  which  a  raft  has  been  suc- 
cessfully run  over  the  rapids  was  2.8  feet  above  low  water,  as  recorded 
on  the  Nashville  gauge.  The  navigation  over  the  rapids,  as  compared 
with  that  through  the  canal,  shows  ror  the  twelve  seasons,  1890  to  1901, 
inclusive,  a  passage  of  713  rafts,  representing  an  approximate  tonnage 
of  4,278,000  tons,  as  against  765  rafts,  with  a  tonnage  of  4,590,000  tons, 
or  more  than  48  per  cent  of  the  logs  and  lumber  passed  over  the  rapids. 
It  is  noticed  that  during  seven  of  the  twelve  years  more  rafts  passed  over 
the  rapids  than  through  the  canal.  The  proportion  of  steamboats  and 
barges  running  the  rapids  during  the  tweive  years  mentioned  was  much 
smmler,  about  15  per  cent,  due  in  great  part  to  the  extra  cost  of  special 
rapids  pilotage,  to  the  necessaiy  risks,  to  the  impracticability  of  run- 
ning them  at  night,  and  to  the  difficulty  of  stemming  the  current  and 
consequent  slow  progress  in  the  case  of  heavily  loaded  boats  and  barges 
goin^  upstream.  It  is  manifest  from  the  foregoing  that  with  the 
existing  canal  and  locks  a  continuous  dam  across  the  river  at  the  foot 
of  the  rapids  would  be  an  impediment  to  the  navigation  of  the  Missis- 
sippi River  compelling  a  large  tonnage,  which  has  heretofore  used  the 
open  river  to  be  locked  through  the  canal,  with  the  necessary  delays 
resulting  therefrom. 

In  view  of  the  large  commercial  interests  involved  in  the  construc- 
tion of  such  a  dam,  it  is  deemed  proper  to  investigate  the  effect  of 
abandoning  the  existing  canal  and  substituting  a  dam  at  the  foot  of 
the  rapids  with  a  single  lock.  An  able  discussion  of  the  subject  will 
be  found  in  the  appended  report  of  Mr.  M.  Meigs,  United  States  civil 
engineer,  who  has  been  for  many  years  in  local  charge  of  the  operation 
of  the  Des  Moines  Rapids  Canal.  The  time  required  for  a  boat  without 
barges  to  pass  down  over  the  rapids  from  Montrose  to  Keokuk  aver- 
ages about  50  minutes;  to  go  through  the  canal,  2^  hours;  and  were 
there  a  dam  at  foot  of  rapids,  forming  a  pool  above,  with  a  »iu^e 
lock,  the  time  would  be  about  li  hours.    A  boat  passing  up  ^y  me 
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rapids  requires  about  2J  hours,  by  the  canal  2f  hours,  and  would 
require  by  dam,  single  lock  and  pool,  about  If  hours.  Rafts,  which 
always?  go  downstream,  occupy  in  passing  the  rapids  about  4  hours; 
in  going  through  the  canal,  24  to  48  hours;  but  oy  dam,  single  lock 
and  pool,  14  to  24  hours  only  would  be  needed.  In  the  latter  case  less 
time  would  be  required  with  a  larger  lock  than  with  one  of  the  dimen- 
sions of  those  of  the  canal.  Log  rafts  move  more  slowly  through  the 
locks  than  lumber  i*af  ts,  as  work  can  not  be  done  at  night  on  the  loose 
logs,  whereas  lumber  rafts  can  be  kept  in  motion  night  and  day. 

Mr.  Meigs  has  calculated,  from  the  records  kept  at  the  canal  and 
the  Keokuk  and  Hamilton  bridge,  that,  taking  into  consideration  the 
entire  traffic  by  both  canal  and  rapids  for  the  twelve  years  1890  to 
1901,  inclusive,  there  would  have  been  a  saving  in  time,  nsd  there  been 
a  dam  and  pool  with  one  lock,  of  about  12,000  nours  in  round  numbers, 
or  an  average  of  1,000  hours  per  year;  that  is,  the  delays  in  passing 
through  the  existing  canal  at  low  water,  diminished  by  the  gain  in 
time  in  using  the  open  river  during  high  water,  have  exceeded  the 
delays  that  would  have  occurred  in  passing  througn  the  open  river  and 
single  lock  by  the  amount  mentioned.  Estimating  the  average  cost  of 
running  a  boat  at  $6  per  hour,  this  is  equivalent  U)  a  saving  of  ti5,000 
per  year,  or  $60,000  in  the  twelve  years  under  consideration — a  saving 
of  af)Out  six-tenths  of  a  cent  on  each  ton  of  freight  that  passed  Keokuk. 

A  great  part  of  the  time  now  lost  results  from  the  necessity  of  break- 
ing up  rafts  to  pass  them  through  the  canal  As  the  rafting  busine.ss 
on  this  river  is  declining,  the  prospective  benefit  would  continue  to 
decrease.  In  high-water  years,  when  boats  and  i*afts  can  pass  freely 
over  the  rapids  for  protracted  periods,  the  advantage  is  on  the  side  of 
the  canal  and  open  river — as,  for  instance,  in  1892  a  comparison 
shows  1,121  hours  in  favor  of  present  conditions  as  against  tne  dam 
and  single  lock;  in  1901,  an  ordinary  year,  there  were  1,000  hours  in 
favor  of  the  dam  and  single  lock.  It  appears,  however,  that  while 
the  proposed  dam  might  in  some  years  be  an  impediment,  yet  on  the 
whole,  taking  into  consideration  a  long  term  of  years,  the  resultant 
is  beneficial. 

To  operate  and  care  for  the  Des  Moines  Rapids  Canal,  including 
repairs  and  the  necessary  dredging,  costs  about  $40,000  per  year,  while 
the  cost  of  operating  and  care  of  tne  lock  connected  with  the  proposed 
dam  would  be  about  $13,000;  but  the  expense  attendant  upon  the 
maintenance  of  a  large  dam  exposed  to  damage  from  floods  and  ice 
gorges  can  not  be  estimated,  and  might  be  very  large.  A  probable 
shoaling  at  the  head  of  the  rapids  after  a  few  years  might  also  neces- 
sitate large  periodical  expenditures  for  dredging.  At  low  water  the 
risk  of  stoppage  of  navigation  in  the  event  of  serious  damage  would 
be  the  same  in  the  case  of  both  dam  and  canal,  but  if  such  a  contin- 
gency should  occur  at  high  or  medium  stages  the  present  conditions 
would  manifestly  be  far  preferable. 

While  not  called  for  by  the  resolution,  it  appears  pertinent  to  the 
subject  to  invite  the  attention  of  Congress  to  tne  fact  that  a  dam  over 
6,000  feet  long  that  will  form  a  pool  on  rapids  having  a  fall  of  22.6 
feet  and  a  lock  with  a  lift  of  22.6  feet  at  low  water,  whose  gates  must 
also  be  sufficiently  high  to  surmount  a  rise  of  the  river  that  at  the 
head  of  the  canal  amounts  to  12  feet,  will  ])e  large  and  costly  structures, 
and  that  such  a  dam  will  affect  the  interests  of  riparian  owners  for 
some  distance  above  it. 
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WHAT  IS  THE  NECESSITY  FOR  ENLARGING  THE  LOCKS  OF  THE  DES 
MOINES  RAPIDS  CANAL,  AND  WHAT  WOULD  BE  THE  COST  OF  SUCH 
ENLARGEMENT? 

The  available  length  of  each  lock  is  291  feet,  and  width  78  feet,  due 
allowance  having  been  made  for  miter  sills,  batter  of  walls,  etc.,  but 
boats  325  feet  lon^  have  been  locked  through  by  maneuvering  them  in 
the  lock  and  opening  the  gates  one  at  a  time.  In  the  Keport  of  the 
Chief  of  Engineers,  United  States  Army,  for  1900,  pages  2683-2685,  is 
given  a  table  showing  a  list  of  all  steamboats  navigating  the  upper 
Mississippi  River,  with  their  dimensions.  In  this  list  only  one  boat, 
the  St,  Paul,  has  a  greater  length  than  291  feet,  its  length  over  all  being 
302  feet.  Little  trouble  is  experienced  in  locking  ner  through  the 
canal,  however,  and  so  far  as  steamboats  and  barges  are  concerned  the 
existing  locks  are  large  enough  for  any  craft  at  present  engaged  in 
navigating  the  upper  Mississippi  or  likely  to  do  so  in  the  near  future. 
Two  boats  recently  constructed  at  the  Iowa  Iron  Works,  Dubuque, 
Iowa,  if  fully  completed  would  have  been  too  large  to  enter  the  locks, 
and  it  was  necessary  to  tow  them  through  the  canal  in  an  unfinished 
condition  and  complete  the  work  lower  down  the  river;  but  these 
boats  have  been  constructed  for  towing  on  the  lower  Mississippi — 
one  as  a  car  ferry  and  the  other  as  a  towboat  for  coal  barges — and  are 
not  adapted  to  the  navigation  of  the  upper  Mississippi. 

The  principal  delays  at  the  canal  in  past  years  nave  been  to  rafts 
which  are  broken  up  into  sections  and  these  sections  locked  through 
separately.  The  dimensions  of  the  strings  of  log  rafts  as  boomed 
together  are  such  as  to  leave  a  very  large  space  in  the  lock  unutilized, 
and  consequcntlv  more  lockages  are  required,  as  shown  in  Plate  V.* 
The  strings  of  the  Chippewa  River  rafts  (Beef  Slough),  usually  6  in 
number,  are  40  feet  m  width,  and  thosQ  from  the  St.  Croix  River 
(Stillwater),  usually  4  in  number,  60  feet,  the  latter  being  considera- 
bly better  arranged  for  locking  purposes.  It  will  be  seen  from  the 
drawing  that  a  Beef  Slough  raft  600  feet  by  240  feet  requires  12  lock- 
ages, and  a  Stillwater  raft  of  the  same  size  8  lockages.  Log  rafts  can 
easily  be  put  together  in  such  a  manner  as  to  diminish  the  required 
number  of  lockages  materially,  but  such  a  course  has  never  been 
attempted.  In  the  case  of  lumber  rafts  the  space  in  the  lock  cham- 
ber is  better  utilized,  as  these  rafts  are  built  of  small  cribs,  usually 
32  by  16  feet,  which  can  be  so  arranged  as  to  waste  little  room. 
Lengthening  the  locks  300  feet  would  oo  away  with  one-half  of  the 
number  of  lockages,  even  if  rafts  were  put  together  as  at  present. 
The  lumber  industry  pertaining  to  the  upper  Mississippi  River  is 
now  waning,  however,  and  it  is  not  probable  that  it  will  ever  revive, 
as  the  timber  adjacent  to  tributary  streams  has  mostly  been  cut  and 
marketed,  and  a  great  part  of  the  sawmills  on  the  river  havf*.  been 
abandoned  or  transferred  to  remote  pineries,  whence  shipment  is 
made  by  rail  or  the  lakes. 

If  in  the  future  there  should  be  a  large  increase  in  the  commerce  of 
the  river^  suflScient  to  justify  an  increase  in  the  dimensions  of  the 
locks,  it  IS  probable  that  the  navigation  interests  will  demand  greater 
facilities  for  overcoming  the  rapids  than  the  present  canal  affords. 
The  existing  canal  has  a  depth  at  low  water  of  5  feet,  and  conforms 

«  Not  printed. 
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to  the  existing  project  for  tlie  general  improvement  of  the  river.  If 
the  commence  increases  so  that  locks  80  by  350  feet  cause  serious 
delays  in  the  passage  of  l)oats,  it  will  have  attained  such  proportions 
as  to  justify  a  further  development  of  the  river,  which  will  render 
necessary  the  reconstru(*tion  or  abandonment  of  the  entire  canal. 

Under  any  circunistjinces  widening  the  locks  would  be  inadmissible, 
as  the  expense  and  the  interference  with  traffic  while  the  work  was 
going  on  would  be  very  great.  Lengthening  the  locks  to  600  feet  in 
the  clear,  as  shown  in  the  sketches,  would  cause  no  interference  with 
navigation  during  construction,  and  would  cost  about  as  follows: 

Guard  lock $246,369 

Middle  lock 325,244 

Lower  look 461,  S32 

Total 1,033,445 

The  estimates  are  given  in  detail  in  Mr.  Meigs's  report,  as  well  as 
various  items  of  information  in  regard  to  construction,  arrangement 
of  sluices,  etc.  His  estimates  are  based  on  the  use  of  the  same  kind 
of  stone  as  is  used  in  the  locks  as  they  now  are.  Concrete  would 
probably  be  cheaper,  but  there  would  be  a  lack  of  uniformity  in  the 
appearance  of  the  work. 

In  conclusion  I  have  the  honor  to  report  that  in  my  opinion,  with 
the  existing  canal  and  locks,  the  construction  of  a  dam  across  the 
Mississippi  River  at  the  foot  of  the  Des  Moines  Rapids  would  be  an 
impediment  to  the  navigation  of  the  river,  but  that  a  lock  could  be 
constructed  in  connection  with  the  dam  from  which  advantages  could 
be  derived  that  would  compensate  for  the  impediments  created  by  the 
dam;  that  there  also  appears  to  be  no  necessity  for  the  enlargement 
of  the  existing  locks  under  present  conditions  of  commerce,  and, 
further,  that  tne  cost  of  an  enlargement  ample  for  any  conceivable 
needs  of  navigation  with  the  existing  canal  would  be  approximately 
$1,000,000. 

There  accompany  this  report  a  map  *  of  the  Des  Moines  Rapids 
(PL  I)  showing  the  canal,  the  steamboat  channel  and  the  raft  channel, 
with  a  profile  of  the  steamboat  channel,  high  and  low  water,  slopes 
and  ehnations;  also  sketches*  showing  proposed  enlargement  of  locks 
(Pis.  II,  III,  and  IV),  a  sketch*  (PL  V)  showing  size  of  lock  as  com- 
pared with  size  of  the  Stillwater  and  Beef  Slough  rafts,  and  a  copy 
of  a  letter*  from  Mr.  B.  P.  Taber,  a  prominent  lumberman  of  Keo- 
kuk, Iowa,  bearing  on  the  subject. 

Very  respectfully,  your  obedient  servant, 

C.  MoD.  TOWNSEND, 

Major ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers y  U,  S,  Army. 

(Through  the  Division  Engineer.) 

«  Not  printed. 
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[First  indorsement.] 

Office  Division  Engineer, 

Northwest  Division, 
Chicago^  III,^  Deceinber  P,  190^2, 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

It  appears  that  a  dam  at  the  foot  of  the  rapids,  if  properly  con- 
striictea  with  a  lock,  would  not  be  an  impediment  to  navigation,  but 
would  upon  the  whole  be  rather  a  benefit. 

The  law  does  not  call  for  an  opinion  as  to  the  advisability  of  build- 
ing such  a  dam.  It  is  understood  that  a  private  corporation  contem- 
plates building  it  for  the  purpose  of  developing  water  power.  An 
abstract  answer  to  the  question  of  its  effect  upon  navigation,  omitting 
all  Questions  of  cost,  therefore,  seems  to  be  proper. 

There  is  no  present  or  prospective  necessity  for  enlarging  the  locks 
of  the  Des  Moines  Rapids  Canal.  That  being  so,  the"  estimate  of  cost 
called  for  in  the  law  might  properly,  perhaps,  have  been  zero.  The 
statement  should  be  emphasized  that  the  estimate  of  $1,000,000  is  for 
a  remote  and  improbable  contingency,  and  that  there  is  nothing  now 
in  sight  to  justify  the  expenditure. 

O.  H.  Ernst, 
Lieut.  CoL ,  Corps  of  Engineers^ 
Dlviidon  Engineer.^  Northwest  Di/oiaion. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  18,  190%. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  M,  Headquarters  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brigadier-General  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Third  iudorHemcnt.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washingtmi,  D.  C. ,  May  M,  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  given  careful 
consideration  to  all  data  at  hand  bearing  upon  the  proposition  to  con- 
struct a  dam  at  the  foot  of  the  Des  Moines  Rapids,  near  Keokuk,  Iowa. 
The  effect  of  such  a  dam  as  a  benefit  or  an  impediment  to  navigation 
has  been  investigated,  ag^^^the  necessitv  for  enlargement  of  the  locks 
of  the  existing  Des  Moines  Rapids  Canal. 

Prior  to  1877,  at  lower  stages,  a  portage  was  necessary  at  this  locality, 
where  the  Mississippi  River  falls  22.6  feet  in  a  distance  of  11.42  miles. 
\xi  1877  a  lateral  canal  with  3  locks  was  opened  to  navigation,  and  the 
work,  including  channel  excavation  above  the  guard  lock,  was  com- 
pleted in  1893  at  a  cost  of  $4,574,900.  This  canal  has  met  the  needs 
of  navigation  at  low  stages,  while  at  high  stages  there  has  been  open- 
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river  navigation  over  the  rapids.  Each  lock  has  a  width  of  78  feet, 
and  an  available  length  of  291  feet,  and  the  draft  provided  for 
throughout  the  canal  is  5  feet. 

If,  at  the  foot  of  the  rapids,  a  dam  were  constructed  of  such  height 
as  to  surmount  the  rapids  with  a  single  lift,  there  would  be  a  gain  of 
time  for  all  navigation  now  passing  through  the  canal  and  a  Toss  of 
time  for  all  navigation  now  using  the  open  river  for  downstream  passage. 
A  careful  analysis  shows  that,  with  a  suitable  lock,  the  gain  on  the 
whole  would  be  greater  than  the  loss.  Such  a  dam  woulJ  drown  out 
the  present  canal,  rendering  it  useless  as  an  alternative  route;  if  built 
with  its  crest  about  30  feet  alK)ve  the  plane  of  low  water  at  Keokuk, 
it  would  raise  low-water  levels  for  distance  of  nearly  35  miles  above, 
thereby  effecting  a  certain  improvement  in  existing  conditions  between 
the  head  of  the  present  canal  and  Burlington,  Iowa. 

The  annual  cost  of  maintaining  and  operating  a  single  lock  may  be 
estimated  at  $13,000,  as  compared  with  a  present  annual  expenditure 
of  $4:0,000  for  maintenance  and  operation  of  the  canal.  On  the  other 
hand,  there  should  be  contemplated  the  necessity  for  more  or  less 
dredging  at  the  head  of  the  pool  formed  by  any  dam  across  the  Mis- 
sissippi River.  The  cost  of  maintenance  of  the  dam  would  be  inde- 
terminate, though  dependent  upon  the  character  of  the  structure.  It 
would  not  be  unreasonable  to  anticipate  large  expenditures  for  repairs 
at  recurring  periods.  The  damages  due  to  backwater  could  easily  be 
estimated  ana  should  be  charged  against  the  cost  of  the  structure. 

It  is  the  opinion  of  the  Board  that  a  dam  with  lock  might  be  con- 
structed at  the  foot  of  the  Des  Moines  Rapids  which  would  be  a  benefit 
to  navigation. 

The  statistics  of  commerce  ^mssing  the  Des  Moines  Rapids  do  not 
indicate  a  growth  demanding  an  expensive  increase  of  facilities.  The 
cost  of  enlargement  of  the  locks  of  the  existing  canal  would,  in  the 
opinion  of  the  Board,  be  out  of  proportion  to  resulting  commerci.il 
beni^fits. 

The  Board  is  of  the  opinion  that  the  interests  of  navigation  at  pres- 
ent require  no  improvements  or  alterations  in  the  Des  Moines  Rapids 
Canal  or  its  accessories;  that  the  general  character  of  the  Mississippi 
River  above  and  below  the  rapids  limits  to  a  very  small  sum,  say,  $20,0<h) 
per  annum,  the  measure  of  benefit  that  would  result  to  commerce  and 
to  the  Government  from  expenditures  at  the  rapids,  no  matter  how 
large,  contributed  no  matter  by  whom. 

It  is  well  understood  that  the  object  sought  to  be  gained  in  the  con- 
struction of  a  dam  is  the  development  of  from  50,000  to  60,000  horse- 
power by  means  of  the  fall  produced  at  the  dam.  In  this  connection 
the  Board  recognizes  the  phvsical  possibility  of  combining,  in  many 
instances,  works  for  the  development  of  power  and  for  the  improve- 
ment of  navigation,  with  economical  results.  But  no  partnership  of 
expense  between  these  two  interests  is,];^  .ticable  in  the  case  in  ques- 
tion, for  the  reason  that  facilities  for* navigation  have  already  oeen 
created. 

The  Government  having  already  provided  adequate  facilities  for 
navigation'  at  this  point,  at  an  aggregate  cost  of  $4,574,900,  should 
not  be  called  uix>n  for  further  expenditures,  except  for  maintenance. 

The  Board  was  told  by  those  apparently  in  a  position  to  give  reliable 
infonnation  that  the  interests  behind  tlie  project  for  development  of 
water  power  would  be  satisfied  to  build  all  necessary  structures  at 
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their  own  cost,  on  plans  to  be  approved  by  the  Secretary  of  War  and 
Chief  of  Engineers,  with  the  understanding  that  the  Government 
should  take  over  and  maintain  the  lock  and  dam  after  construction. 

It  appears  possible  to  construct  the  lock  and  dam  as  proposed,  with- 
out interference  with  navigation.  Jf  so,  the  Board  believes  that  the 
Government  should  not  oppose  the  private  enterprise,  and  should 
permit  the  construction  and  operation  of  the  lock  and  dam,  subject  to 
such  conditions  as  shall  safeguard  the  interests  of  navigation. 

Under  the  terms  of  the  river  and  harbor  act  of  June  13,  1902, 
authority  for  such  construction  may  in  ordinary  cases  be  given  by  the 
Secretary  of  War.  Application  to"  the  War  Department  in  this  case 
has  not  been  made,  apparently  because  the  project  was  considered 
special,  being  made  the  subject  of  a  separate  item. 

While  recommending  no  opposition  to  such  action  by  private  parties 
as  may  be  sanctioned  by  the  proper  authorities,  the  Board  does  not 
consider  it  advisable  for  the  United  States  to  undertake  the  proposed 
improvement. 


For  the  Board. 


Chas.  J.  Allen, 

Lieitt.  Col,^  Cifrm  of  Engineers^ 

Senior  Member  of  the  Board, 


[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  23,  1903. 

The  views  of  the  Board  of  Engineers  for  Rivers  and  Harbors,  as 
expressed  in  the  preceding  indorsement,  are  concurred  in. 

G.  L.  Gillespie, 
Brig.  Gen.,  Chief  of  Erwineers, 

if.  S.  Anny. 


report  of  mr.  m.  meigs,  ij.  8.  civil  bnoixeer. 

United  States  Engineer  Office, 

Keokuky  Iowa,  September  2-2,  190$. 

Sir:  I  have  to  submit  the  following?  report  on  the  paragraph  of  section  1  of  the  river 
and  harbor  act  of  June  13,  1902,  reading  as  follows:  "The  Secretary  of  War  shall 
cause  an  examination  to  be  made  of  the  Mississippi  River  at  the  foot  of  the  Des 
Moines  Rapids,  near  Keokuk,  Iowa,  to  determine  whether  a  dam  constructed  at  the 
foot  of  sai<i  rapids  would  be  a  benefit  or  impediment  to  the  navigation  of  said  river. 
He  shall  also  cause  an  examination  to  be  made  of  the  locks  of  the  Des  Moines  Rapids 
Canal,  to  <ietermine  the  nec^essity  for  and  cost  of  enlarging  such  locks." 

This  paragraph  naturally  divides  itself  into  two  parts — ^first,  the  benefit  or  impedi- 
ment a  dam  would  be  to  navigation,  and,  second,  the  necessity  for  and  cost  of  enlarg- 
ing the  locks  of  the  present  canal;  and  I  shall  deal  with  them  separately. 

(1)  the  benefit  or  impediment  a  dam  would  be  to  the   navigation  of  the 

RIVER. 

The  rapids  of  the  Mississippi  River  above  the  mouth  of  the  Des  Moines  River 
extend  from  Keokuk  to  Montrose,  Iowa,  a  distance  of  about  11  miles,  measured 
along  the  right  hank  of  the  river.  The  low- water  slope  amounts  to  22.6  feet  and  the 
high-water  8loi>e  to  15.6  feet.  The  difference  is  caused  by  the  filling  up  of  the  an^le 
in  the  slope  at  the  foot  of  the  rapids,  which  takes  place  in  all  similar  situations,  the 
river  tencling  at  hiffh  water  to  even  up  the  irregularities  of  slope  and  bottom  and 
make  slofieB  of  lfs.s  abruptness  and  easier  curves  from  one  slope  to  another.  This 
ia  a  common  observation  and  obtains  on  all  streams  in  a  g;c^tAt  qt  \s»&  ^^^si^^f^^ 
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according  to  the  form  of  the  bed.  The  prevailing  characteristic  of  the  rapids  under 
discuHHlon  is  extreme  tiatness  of  bed.  The  Mistiisktippi  River  here  flows  between 
limeHt4)ne  bUiffs,  about  three-fourthH  mile  apart,  in  a  gorge  witli  practically  no  bot- 
tom land  at  the  foot  of  the  bluffs  on  either  side.  The  Ixni  of  the  stream  consists  of 
nearly  horizontal  limestone  ledges  worn  into  holes  here  and  there,  but  so  nearly 
horizontal  between  banks  of  the  river  and  so  nearly  following  the  slope  of  the  river 
that  while  at  low  water  no  ledges  are  exj)()fled  it  would  be  |)OSsible  for  a  man  to  wade 
acrofH  the  river  without  the  water  going  above  his  knees  were  he  able  to  follow  the 
line  of  least  depth. 

This  flatness  is  in  marked  contrast  to  the  chains  and  pools  of  the  Rock  Island 
Rapids,  where  the  strata  are  tilted  and  form  pools  and  chains.  The  difference  in 
the  chara<"ter  of  the  rapids  at  these  two  places  is  indicated  by  the  methods  arlopted 
by  the  (fovernment  for  their  improvement.  At  the  Des  Moines  Rapids  to  have 
improved  the  l>eil  of  the  river  by  excavation  would  have  required  a  cut  11  miles 
long,  practically  continuous,  in  which  nearly  all  the  flow  of  the  stream  would  be 
contracted.  This  submarine  excavation  would  have  been  enormously  expensive, 
and  would  have  formed  a  shallow  sluice  with  a  swift  current  and  alfthe  dangers 
incident  to  navigating  boats  in  such  narrow  and  shallow  channels  bordered  by  rtxiks. 
At  RfK'k  Island  Rapids,  on  the  contrary,  it  was  only  ne(^essary  to  unite  the  pools, 
which  like  a  string  of  lakes  forme<l  the  natural  channel,  to  make  good  naviration. 
There  the  descent  from  one  pool  t<j  another  is  marke<l  by  a  swift  current^  but  in 
short  stretches  easilv  surmounted,  and  the  enlargement  of  the  artificial  cuts  between 
pools  and  the  equalizing  of  the  slopes  at  some  points  where  the  current  gave  trouble 
have  been  followed  by  the  l)est  results. 

A  lateral  canal,  therefore,  was  the  logical  improvement  for  the  Des  Moines  Rapids 
and  an  improvement  of  the  bed  of  the  stream  best  suited  to  the  conditions  at  the 
Rock  Island  Rapids.  Now  that  the  canal  is  built  and  has  been  in  use  for  twenty-five 
years  it  is  possiy)le  U)  study,  statistically,  the  value  of  the  river  for  navigation  outside 
of  the  canal  when  the  stage  of  water  is  such  as  to  make  that  possible.  The  canid 
was  built  for  low-water  navigation,  the  swifter  navigation  of  the  rapids  themselves 
being  available  when  the  stage  permits.  There  are  two  channels  on  the  rapids. 
One  is  called  the  "raft  channel,"  and  cslu  be  navigated  by  all  boats  at  moderate 
stages;  the  other  is  known  as  the  "steaml)oat  channel,"  is  considerably  deeper,  and 
was  navigated  before  the  (construction  of  the  canal  whenever  the  water  got  so  low 
that  the  eddies,  swirls,  and  breaks  on  each  side  gave  the  pilot  the  marks  re<}aired 
to  keen  the  boat  accurately  in  the  channel.  There  was  a  race  of  skilled  pilots  m  the 
early  days  who  took  boats  through  these  channels.  They  acquired  great  skill  and 
could  very  accurately  gauge  the  depth  at  whi(!h  a  boat  could  go  over  the  rapids. 
The  steamboat  channel  is  extremely  narrow,  so  much  so  that  a  large  side- wheel  boat 
in  places  would  walk  her  wheels  on  the  rocks  on  lx)th  sides  of  the  channel  while  the 
hull. floated  in  the  middle.  It  is  to  be  understood,  however,  that  no  boat  nowadays 
would  accept  the  risks  of  sinking  and  damage  by  crossing  the  rapids  at  low  water, 
except  in  oas^  of  a  great  emergency,  when  the  canal  was  closed  and  the  gain  propor- 
tional to  the  risk. 

From  Mr.  Charles  Farris,  of  Montrose,  at  present  (with  one  exception)  the  only 
available  and  active  rapids  pilot,  I  have  obtained  a  schedule  of  depths  and  stages 
which  the  rapids  pilots  made  use  of  to  determine  the  allowable  drwt  of  boats  they 
were  to  take  over. 

The  stage  was  determined  by  the  mark  established  on  a  large  bowlder,  called 
Mechanics  Rock,  near  the  low^a  shore,  al)out  2  miles  below  Montrose,  daring  the 
then  unprecedented  low  water  of  18t>4.  The  low  water  of  1864  was  also  indiicated  as 
the  zero  of  the  gauge  kept  at  Montrose  by  the  resident  pilots,  and  the  **  board."  as 
it  was  called,  was  marked  in  feet  and  inches  alx)ve  this  1864  low-w^ater  datum.  The 
low-water  elevation  at  Mechanics  Rock  is  32J  inches  l>elow  the  top  of  the  rock. 

It  was  customary  to  use  the  raft  channel  entirely  up  to  the  time  the  top  of  Mechanics 
Rock  emerged,  or  82J  inches  above  low  water,  as  even  at  a  considerably  greater 
stage  the  high  rocks  on  each  side  of  the  steamboat  channel,  the  difliculty  of  keeping 
a  large  lx)at  in  it,  and  the  obscurity  of  the  marks  by  which  the  pilots  ran,  made  this 
channel  practically  unnavigable. 

Owing  to  the  fact  that  a  channel,  like  a  chain,  is  only  as  good  as  its  weakest  link, 
an  empirical  formula  was  evolved  by  long  experience  in  taking  boats  over,  which 
enabled  the  pilots  to  determine  just  what  draft  was  possible  in  order  to  get  safely 
over  the  shallow  place.  I  have  embodied  this  set  of  rules  in  the  following  table. 
It  will  be  noticed,  perhaps,  that  these  figures  do  not  in  all  places  appear  consistent, 
but  they  are  explained  by  the  fact  that  the  lower  the  water  gets  in  the  steamboat 
channel  the  l^etter  the  sides  of  the  channel  are  marked  and  the  closer  and  safer  the 
pilots  can  manage  their  boats. 
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Table  ahmving  corrections  used  by  rapids  pilots  to  determine  the  allouHible  draft  and  depth 
of  channel  across  the  Des  Moines  Rapids,  tlie  stage  of  water  being  above  low  water  of 
1864  at  Mechanics  Rock. 


Kaft  chnnnel. 


Stage. 
Montrose. 


Available 
depth. 


7  feet,  subtract  8t  inches  =  6 

6  feet,  subtract  7  inches  =  5 

6  feet,  subtract  7  inches  =  4 

4  feet,  subtract  7  inches  =  3 

3  feet,  subtract  5  inches  ^  2 

2  feet,  subtract  4  inches  =  1 

1  foot,  subtract  3  inches  =  0 


feet  3i  inches, 
feet  5  inches, 
feet  5  inches, 
feet  5  inches, 
feet  7  inches, 
foot  8  inches, 
foot  9  inches. 


Steamboat  channel. 


Stage, 
Montrose. 


Available 
depth. 


7  feet.    Never  used. 

6  feet.    Never  used. 

5  feet,  add  0 

4  feet,  add  10  inches 

2  feet  8|  inches,  add  10  inches 

2  feet,  add  16  inches 

1  foot,  add  IH  inches 

0  foot,  add  18  inches 


=  6  feet  0  inch. 
=  4  feet  10  inches. 
»  8  feet  6k  inches.a 
»  3  feet  4  inches. 
=>  2  feet  6  inches. 
=  1  foot  6  inches. 


a  Top  of  Mechanics  Rock  shows. 

The  above  figures  for  stage  should  have  about  0.4  foot  added  to  make  them  agree 
with  the  gauge  on  the  inside  of  the  river  pier  of  the  guard  lock,  which  is  affected 
by  piers  and  obstructions  above  it,  adding  about  5  inches  to  the  readings  at  low- 
water  stages.  The  zero  of  the  gauge  is  at  the  correct  elevation,  but  the  changes  in 
the  surroundings  have  made  the  correction  necessary.  For  correct  stage  to  apply  to 
the  rapids  on  the  guard  lock  gauges,  subtract  0.4  foot. 

The  canal  is  7.6  miles  long  and  has  three  locks,  with  a  total  low-water  lift  of  about 
20  feet.  The  time  re^juired  for  a  large  boat  without  tow  to  pass  through  the  canal  is 
li  to  2  hours  in  either  direction.  Upstream  over  the  rapids  the  time  is  little  less, 
even  at  high  water,  owing  to  the  heavy  current.  Downstream,  outside,  the  boats 
go  the  len^h  of  the  canal  in  30  to  40  minutes,  depending  on  the  stage  and  the  boat. 

Rafts  gomg  through  the  canal  require  time  according  to  size  and  activity  of  crew, 
weather  conditions,  and  whether  of  logs  or  lumber.  A  log  raft  of  normal  size  and 
under  good  conditions  reciuires  40  to  50  hours  until  ready  to  pull  out  of  the  lower 
lock.  Log  rafts  can  not  be  taken  through  in  the  night,  as  the  men  can  not  work  in 
the  loose  logs.  A  lum ber  raft  can  go  through,  day  or  night,  and  a  raft  of,  say,  2,000,000 
feet  B.  M.  will  require  but  24  to  36  hours  to  make  the  passage  from  entrance  to  exit 
from  the  bay  below  lower  lock. 

I  have  calculated  from  the  records  kept  at  the  canal  and  those  kept  on  the  Keokuk 
and  Hamilton  bridge  just  below  the  canal  the  actual  time  consumed  in  the  passage 
between  Montrose  and  Keokuk  of  every  boat,  raft,  and  barge  that  has  made  the  trip, 
up  or  down,  from  January  1,  1890,  to  January  1,  1902 — 12  years.  In  addition,  I 
have  estimated  the  time  that  would  have  been  made  by  tnese  boats,  rafts,  and 
barges  had  there  been  a  dam  and  pool,  with  one  lock  of  350  feet  by  80  feet,  the  size 
of  the  present  locks,  and  a  single  lift  from  the  river  to  the  pool  equal  to  the  extreme 
difference  of  level  between  Montrose  and  Keokuk  at  low  water. 

Hours. 
Total  hours  actually  consumed  under  the  present  conditions,  part  canal  and 

part  free  navigation  outside  the  canal • 57, 833 

Total  hours  under  assumed  conditions  of  dam,  with  pool  and  one  lock 46, 086 

Difference  in  favor  of  dam  and  single  lock 11, 747 

About  20  per  cent  in  favor  of  the  dam  and  single  lock. 

Were  such  a  great  work  as  a  single  dam  and  lock  ever  undertaken  for  surmounting 
the  Des  Moines  Rapids,  it  is  probable  that  the  lock  would  be  designed  not  less  than 
600  feet  long.  AVith  such  a  lock  the  figures  above  would  have  to  be  considerably 
modified,  and  would  show  a  greater  gain  than  the  20  per  cent  I  have  estimated. 

I  have  conversed  with  many  steamboat  and  raft  pilots  on  this  subject,  and  the 
consensus  of  opinion  seems  to  be  that  the  dam  and  single  lift  would  be  much  better 
for  steamboats  than  the  long  and  shallow  canal,  with  its  tedious  navigation  and  three 
locks  to  enter,  at  each  one  of  which  the  risks  of  damage  by  careless  handlinpr  or  a 
sudden  gust  of  wind  throwing  the  boat  against  the  lock  wall  must  of  necessity  be 
incurred. 

I  think,  were  it  built,  there  would  be  no  question  but  that  steamboatmen  would 
be  very  loath  to  go  back  to  the  present  system. 

At  present  there  is  the  advantage  that  should  the  canal  be  closed  by  an  accident  to 
the  gates,  of  even  one  lock,  or  a  sudden  rush  of  water  from  one  of  the  creeks  entering 
the  canal,  filling  the  bed  of  the  canal  with  a  local  and  temporary  impediment,  the 
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free  navigation  of  the  river  oub^ide  would  still  exist.  These  cases  have  both  occnrred 
in  the  twenty  years  of  my  connection  with  the  canal.  In  the  first  case  the  delay  to 
navigation  was  one  wei^k,  while  new  gates  were  being  built,  the  river  being  too  low 
for  navigation;  the  second  case  occurred  when  the  water  was  high  enongh  to  navi- 
gate' the  rapicls,  and  little  or  no  delay  occurred.  The  shoal  was  removed  from  the 
canal  in  twenty-four  hours. 

At  low  water  the  risk  of  actual  stoppage  of  navi^tion  would  be  the  same  in  the 
case  of  dam  or  c^nal,  should  either  become  inof)erative  from  any  cause,  say  an  earth- 
quake, a  possibility  not  so  remote  as  might  be  supposed,  for  one  actually  occurred 
here  in  1887  sufficient  to  rattle  pictures  on  the  walls  and  swing  doors  and  shutters  to 
and  fro  and  cause  us  to  carefully  insi>ect  the  locks  for  damage. 

The  maintenance  and  ojwrating  of  the  present  canal  costs  about  $40,000  per  annum. 
With  a  dam  and  single  lock,  which  of  course  would  be  oi)erated  by  water  power,  the 
expense  of  operating  the  single  lock  would  Ix*  about  $13,000. 

Extraordinarv  renairs  to  such  a  great  engineering  structure  as  a  dam  across  the 
Mississippi  can  Thardly  l>e  foreseen  or  estimated.  Such  a  dam,  if  con8tnict4ed  by  the 
Government  as  a  fixe<l  masonry  dam,  would  afford  an  enormous  water  power,' esti- 
mated at  a  minimum  of  60,000  horsei>ower.  This  jKJwer,  if  sold,  would  becmiie  a 
source  of  revenue  ample  to  pay  the  cost  of  operating  the  lock,  and  would  probably 
leave  a  large  surplus. 

There  is  still  tne  question  of  sedimentation  gradually  filling  up  the  pool  and  reduc- 
ing it  to  the  condition  of  any  other  reach  of  the  river  with  little  slope  and  sluggish 
current.  This  se<limentation  would  naturally  begin  at  the  upper  end  about  Mont- 
rose, and  have  to  be  taken  c^re  of  by  dredging,  or  concentration  of  the  channel  by 
wing  dams. 

On  the  ui)per  river  there  are  long  stretches,  such  as  the  one  above  the  Wisi^onsin 
River,  where  the  sand  from  the  Wisconsin  has  forme<l  a  natural  dam;  also  Lake 
Pepin,  where  the  Chij)i)ewa  enters  and  gorges  the  river  bed  with  sand,  damming 
bac^k  the  flow  of  the  river  into  the  pool  called  Lake  Pepin. 

These  two  rc^aches  seem,  in  the  twenty-five  years  of  close  obser\^ation  of  the  river 
since  its  improvement  l)egan,  to  have  changed  but  little.  They  maintain  their  depth, 
and  it  is  probable  that  in  the  p<^)ol  above  the  dam  at  Keokuk,  if  built,  the  sedimen- 
tation would  not  interfere  with  navigation  for  many  years,  excepting  perhaps  in  a 
short  stretch — say  a  mile — about  Montrose. 

From  all  the  above  considerations  I  am  led  to  think  that  a  dam  and  single  lock 
would  notlx*  a  detriment  U)  navigation,  but  an  improvement  on  the  present  system. 
I  l)elieve,  were  the  problem  to  come  up  at  the  present  time  as  an  entirely  new  prop- 
osition, that  the  great  water  power  created,  the  actual  advantage  to  navi|2:ation  m 
point  of  time,  and  the  reduced  cost  of  operation,  would  determine  the  choice  of  the 
method  of  improvement  in  favor  of  some  form  of  dam  and  pool  as  against  a  canal 
and  thrtK?  locks. 

In  this  answer  to  the  question  propounded  by  Congress  no  reference  is  made  to 
cost,  nor  is  the  proiX)sition  considered  oy  me  as  anything  but  an  abstract  one  without 
reference  to  advisability  or  necessity. 

(2)   THE    NEC^ESSITY    FOR    AND     COST    OF    ENLARGING    TH'C   PRESENT   LOCKS   OF    THE  DES 

MOINES  RAPIDS  CANAL. 

The  present  commerce  of  the  Mississippi  River  between  St.  Paul  and  St.  Louis  is 
carried  on  in  boats  small  enough  to  easily  pa.<w  through  the  present  locks,  350  feet 
by  80  feet.  The  actual  available  length  of  the  locks  when  allowance  is'made  for  the 
miter  sills  and  the  thickness  and  curved  path  of  the  point  of  the  gate  in  opening  and 
closing  is  291  feet.  By  holding  a  boat  in  the  center  of  the  Icxjk  and  maneuvering 
the  stem  so  as  to  open  one  gate  at  a  time,  boats  325  feet  long  have  frequently  passed 
through.  The  locks  are  large  enough  for  any  boat  plying  the  Upper  Mississippi,  or 
likely  to  do  so. 

The  great  delay  at  the  canal  is  to  rafts.  Owing  to  the  unfortimate  dimensions  of 
the  slips  in  which  the  log  rafts  are  built  up  and  i)nt  together,  namely,  40  feet  wide 
on  the  Upper  Mississippi  and  60  feet  wide  at  Siillwater,  a  very  lai]ge  space  in  the 
lock  is  left  unutilize<l  (Plate  V^).  With  a  Missi.«sii>pi  raft  this  space  is  about 40  feet, 
or  one-half  the  available  room  in  width.  The  "strings  of  logs,'*  as  they  are  caalled, 
are  not  accurately  40  feet  wide.  They  an^  40  feet  large,  and  when  two  strings  have 
been  forced  into  the  lock  the  slight  batter  of  the  walls  of  the  lock  (1  inch  in  4  feet) 
caused  them  to  wedge  so  that  they  could  not  be  pulled  out.  Much  better  resuits,  of 
course,  are  attained  with  tlie  Stillwater  rafts  of  60-foot  strings,  but  these  still  sacrifice 
one-third  of  the  available  room. 

To  accomnuxiate  the  raft  business  the  locks  might  be  lengthened.  This  ooald  be 
done,  I  think,  without  interfering  with  trallic  by  putting  in  the  foundations  of  the 
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lock  extension  in  the  i^inter  and  continuing  to  build  during  the  following  summer 
season.  To  attempt  to  widen  the  locks  would  involve  expenses  and  delay  to  naviga- 
tion too  great  to  contemplate.  In  fact,  for  rafts  and  for  all  but  one  or  two  boats  that 
have  appeared  in  the  twenty-five  years  the  canal  has  been  in  use  a  narrower  lock 
would  have  answered. 

On  an  available  width  of  78  feet  and  a  draft  of  5  feet  the  present  locks  will  accom- 
modate a  barge,  allowing  15  per  cent  for  model,  with  a  displacemenUof  3,000  tons. 

To  enlarge  the  locks  by  lengthening  would  be  vastly  easier  than  to  do  so  by  widen- 
ing. It  would  be  l>est  for  rafts  and  K>r  most  large  tows,  and,  as  before  stated,  could 
be  executed  with  the  least  delay  to  navigation. 

If  navigation  again  becomes  heavy  on  the  Upper  Mississippi  it  is  certain  that  the 
tendency  will  be,  as  it  has  been  on  all  other  waterways,  to  cheapen  cost  of  trans- 
p<3rtation  by  increasing  the  size  of  boats  and  tows.  This  has  been  the  history  of  the 
Great  Lakes,  the  ocean,  and  on  the  Ohio.  On  the  ocean  and  lakes  there  are  physical 
objections  to  boats  with  shallow  hulls,  and  there  the  tendency  is  constantly  to  deeper 
draft  as  well  as  greater  length.  There  is  no  reason,  however,  why  on  placid 
waters  like  the  Mississippi  and  Ohio  the  increase  of  capacity  may  not  be  borne  by 
increasing  width  and  length  and  retaining  a  maximum  draft  of,  say,  5  feet. 

The  man  that  designs  boats  for  such  future  trade  will  adapt  iiis  models  to  the 
present  locks,  which  seem  wide  enough,  or,  using  a  common  proportion  between 
width  and  length,  they  would  accommodate  a  barge  of  78  feet  beam  and  (if  the  locks 
were  long  enough )  468  feet  long.  Having  a  draft  of  5  feet,  this  barge  would  displace 
4,700  tons.  It  18  by  such  barges  as  this,  and  towboats  in  proportion,  that  the  com- 
merce of  the  future  must  be  carried  on  to  be  successful.  Three  or  four  such  barges 
will  make  a  tow  that  will  be  an  economical  one  to  handle. 

A  raft  of  3,000.000  feet  B.  M.  of  lumber  weighs  about  6,200  tons,  and  is  handled 
with  one  of  the  modern  raft  boats  of  300  or  400  horsepower.  The  number  of  boats 
formerly  in  this  industry  shows  how  profitable  it  must  have  been.  At  present  this 
business  of  towing  rafts  is  on  the  decline,  and,  so  far  as  present  navigation  and  that 
of  the  future  is  concerned,  the  rafting  business  may  almost  be  left  out  of  considera- 
tion as  a  thing  of  the  past.  Should  it  be  revived,  it  would  be  better  to  lengthen  than 
to  widen  the  locks. 

In  conclusion,  I  can  find  but  three  boats  between  Pittsburg  and  St.  Paul  too  large 
to  pass  the  Keokuk  locks.  No  boat  adapted  to  present  navigation  on  the  Upper 
Mihisissippi  finds  the  locks  too  small.  In  my  opinion  they  are  at  present  quite  ade- 
quate to  the  navigation.  Were  the  business  of  towing  freight  on  large  barges,  or  were 
tlie  lumber  and  log  industry  to  revive,  there  is  no  doubt  but  that  it  would  be  advan- 
tageous to  lengthen  all  these  locks  to  600  feet  in  the  clear,  which  is  the  length  of  a 
log  raft. 

Two  methods  are  possible  in  enlarging  the  locks:  First,  to  build  an  entirely  new 
lock,  as  they  did  at  tne  Soo.  There  is  room  enough  at  each  lock  to  build  a  new  lock 
alongside  or  the  present  one  without  disturbing  the  present  lock  or  interfering  with 
tratfic.  Second,  to  lengthen  the  locks  downstream,  putting  in  the  foundations  in 
the  winter  and  getting  the  walls  high  enough  to  be  above  water  when  navigation 
opens  in  the  spring.  Were  the  locks  to  be  widened  the  time  would  be  too  short 
during  the  winter  and  navigation  would  be  cut  off  until  the  new  walls  were  finished. 
In  view  of  the  fact  that  it  seems  unnecessary  to  go  to  this  great  expense  to  accommo- 
date one  or  two  boats  that  possibly  would  desire  to  pass  the  canal  at  long  intervals, 
no  estimate  is  made  for  widening. 

To  lengthen  the  three  locks  .to  600  feet  in  the  clear,  I  submit  diagrams  and  esti- 
mates. I  have  put  the  masonry  at  $25  per  cubic  yard.  This  includes  all  costs  of 
foundation,  bailing  and  draining,  cofferdams,  etc. 

The  cofferdam  at  the  lower  lock  will  be  expensive,  but  at  the  other  locks  only 
nominal.  Most  of  the  rock  excavation  could  oe  done  by  drill  lx)at  and  dredge  in 
advance  of  putting  in  the  cofferdams. 

One  thing  will  increase  the  expense,  and  for  that  reason  I  have  estimated  lar^ 
contingencies — that  is,  that  the  loundation  and  walls  up  to  about  7  feet  high  will 
have  to  be  done  during  the  winter  in  order  to  preserve  navigation.  I  feel  confident 
that  it  can  be  done,  but  it  makes  doubtful  the  amount  of  work  a  man  can  do  in  one 
day,  and  the  obstacles  to  be  overcome. 

I  submit  sketches  «  (Plates  II,  III,  IV)  of  the  proposed  lengthening  of  the  locks  to 
600  feet  in  the  clear.  At  the  guard  lock  I  propose  to  let  the  sluice  discharge  into 
the  lock  chamber.  It  certainlv  will  be  better  for  boats  than  it  is  now  when  the  cross 
current  from  the  sluices  catches  them  just  as  they  enter  the  lock.  I  can  see  no 
objection  to  it,  and  it  will  save  the  erection  of  a  new  sluiceway  at  a  very  considerable 
expense. 


o  Not  printed. 
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I  do  not  propose  to  provide  any  more  filling  capacity  for  the  double  lock  than  is 
now  available.  The  extension  Will  be  usually  out  of  use,  and  will  serve  only  as  an 
entrance  way  to  the  present  lock.  The  emptying  culverts  might  be  made  larger  than 
the  present  ones,  however,  so  as  to  save  time.  As  it  is  new  work,  it  would  be  as  easy 
to  make  them  larger  as  of  the  present  size. 

At  the  middle  lock  no  problem  presents  itself.  As  the  lock  grounds  are  ample  in 
size,  I  have  provided  for  only  one  wall  of  the  sluice  extension.  It  will  leave  a  bay 
where  a  barge  or  boat  can  be  safely  tied  up. 

At  the  lower  lock  the  new  arrangement  of  the  lock  will  in  some  ways  be  an 
improvement  on  present  conditions.  The  straight  wall  and  its  continuation  by  the 
boom  will  l)e  a  better  approach  than  we  have  now.  The  bay  between  the  lock 
extension  and  the  shore  will  afford  a  safe  harbor  for  the  numerous  naphtha  launches, 
steamboats,  etc.,  that  now  tie  up  below  the  bridge. 

The  present  rafting  ground  oetween  the  bridge  and  the  lock  will,  however,  be 
destroyed,  as  it  will  be  too  short  for  an  ordinary  raft.  There  will  have  to  be  made 
provision  below  the  landing  by  driving  piles  or  erecting  cribs,  so  that  the  strings  of 
logs,  etc.,  as  they  come  into  the  lock  can  be  dropped  down  there  and  assembled  into 
a  raft. 

I  have  assumed  the  extension  of  the  locks  to  be  made  of  the  same  stone  as  the 
present  work.  If  built  of  concrete  it  might  be  cheaper,  but  would  not  be  uniform  in 
appearance  with  the  existing  masonry.  I  have  supposed  the  filling  would  be  mostly 
sand  dredged  and  then  put  in  place  by  a  centrifugal  pump.  I  believe  mv  figures  to 
be  substantially  correct  and  sufficient.  A  detailed  study  or  the  work  woulcf,  no  doubt, 
enable  one  to  make  some  economies. 

Estiniated  cost  of  extending  the  three  locks  of  the  Des  Moines  Rapids  Canal  to  600  feet  in 

the  clear. 

Guard  lock: 

Rock  excavation,  3,333  yards,  at  $3 $10,000 

Earth  filling,  45, 707  yards,  at  40  cents 18,  283 

Masonry,  6,001  yards,  at  $25 152,025 

Lock  gates 10, 000 

Culvert  pipes  and  machinery 15, 000 

Contingencies 41, 061 

$246,369 

Middle  lock; 

Rock  excavation,  3,333  yards,  at  $3 10, 000 

Earth  filling,  36,281  yards,  at  40  cent« 14, 512 

Masonry,  8,861  yards,  at  $25 221,525 

Lock  gates 10,000 

Culvert  pipes  and  machinery 15, 000 

Contingencies 54, 207 

325,244 

Lower  lock: 

Rock  excavation,  5,100  yards,  at  $3 15,300 

Earth  filling.  27,650  yards,  at  40  cents 11,060 

Masonry,  14,240  yards,  at  $25 333, 500 

Lock  gates 10, 000 

Culvert  pipes  and  machinery 15, 000 

Contmgencies '. 76, 972 

461, 832 

Grand  total 1,033,445 

Very  respectfully, 

M.  Meigs,  V.  S.  Civil  Engineer. 
Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers. 
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A  A  7. 

ESTABLISHMENT  OF  HARBOR  LINES  ALONG. THE  MISSISSIPPI  RIVER 

AT  ST.  PAUL,  MINNESOTA. 

City  of  St.  Paul,  Executive  Department, 

St.  Paul,  August  12,  1901. 

Dear  Sir:  I  have  the  honor  to  call  your  attention  to  the  accom- 
punviiig  resolution'*  adopted  by  the  common  council  of  this  city 
tlirecting  that  the  city  of  St.  Paul,  through  its  proper  representatives, 
call  upon  the  Unitecl  States  Government  to  establish  a  fixed  harbor 
line,  beginning  at  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha 
bridge,  crossing  the  Mississippi  River,  thence  running  in  an  easterly 
direction  along  the  south  bank  of  the  river  to  the  city  limits,  whicn 
resolution  was  approved  by  me,  as  mayor,  August  8  instant,  and  to 
request  on  behalf  of  this  city  that  the  action  therein  suggested  be 
taken  at  as  early  a  time  as  may  suggest  itself  to  you  or  to  such  other 
official  of  the  Department  as  you  may  refer  the  subject  to. 
Very  respectfully,  yours, 

Robert  A.  Smith,  Mayor. 

Hon.  Elihu  Root, 

U.  /S.  Secretary  of  War,  Washington,  D.  C. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Abmy. 
August  26,  1901. 

Respectfully   referred    to    Maj.    C.   Mc.D.  Townsend,   Corps    of 
Engineers,  for  report. 
1  o  be  returned. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Coloixd,  Corps  of  Engineers. 

[Third  IndorRement.J 

U.  S.  Engineer  Office, 
Roch  Island,  III.,  April  21,  1902. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  atten- 
tion being  invited  to  my  report  of  this  date  and  accompanying  tracing  ^ 
transmitted  herewith. 

C.  McD.  Townsend, 
Major,  Corps  of  Engineers. 

[Eighth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  18,  1902. 

Respectfully  returned  to  the  Secretary  of  War. 
The  authorities  of  the  city  of  St.  Paul,  Minn.,  request  the  estab- 
lishment of  harbor  lines  along  the  Mississippi  River  at  that  place. 

a  Not  printed. 
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In  the  consideration  of  this  proposition  a  special  survey  of  the 
locality  ha^^  been  made  and  a  public  Hearing  for  all  interested  parties 
has  been  held. 

Inviting  attention  to  the  accompanying  report  of  April  21, 1902,  by 
the  local  engineer  officer,  I  recommend  tnat  the  lines  selected  by  him 
be  approveaand  that  the  Secretarv  place  his  approval  upon  the  tracing" 
and  aetailed  description  of  the  lines  (herewith),  both  of  which  have 
been  prepared  for  his  signature. 

A.  Mach^enzie, 
Acting  Chief  of  Engineers. 

[Ninth  indorsement.] 

War  Defabtment, 

Av^gust  eO,  1902. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Caby  Sangeb, 
Acting  Secretary  of  War. 


BEPOBT  OF  MAJ.  C.  M'^D.  TOWNSEND,  CORPS  OP  ENGINEEBS. 

United  States  Engineeb  Office, 
Upper  Mississippi  Riveb  Impbovement, 

Rock  Island,  lU.,  April  2i,  1902. 

General:  As  directed  by  second  indorsement  dated  August  26, 1901, 
on  letter  addressed  to  the  Hon.  Secretary  of  War  by  Hon.  Robt.  A. 
Smith,  mayor  of  St.  Paul,  Minn.,  dated  August  12,  1901,  requesting 
the  establishment  of  fixed  harbor  lines  at  St.  Paul,  I  have  the  honor 
to  present  the  following  report: 

With  Mr.  Smith's  letter  is  a  copy  of  a  joint  resolution  adopted  by 
the  common  council  of  the  city  of  St.  Paul  and  approved  by  the  mayor 
August  8,  1901,  as  follows: 

Resolvedj  That  whereas  a  number  of  improvementfl  are  being  carried  on  and  are 
contemplated  along  the  levee  on  the  south  side  of  the  Missihieippi  River;  and 

Whereas  the  river  is  continually  being  encroached  upon:  therefore, 

Be  it  resolved,  That  the  city  of  St  Paul,  through  its  proper  representativee,  call 
upon  the  Unit^  States  (rovefnment  to  establish  a  fixea  harbor  line,  beginning  at 
the  ChicAgo,  St.  Paul,  Minneapolis  and  Omaha  bridge  crossing  the  Mississippi  River, 
thence  running  in  an  easterly  direction  along  the  south  bank  of  the  .river  to  the  city 
limits. 

Adopted  by  the  assembly  July  18,  1901. 

Adopted  by  the  board  of  aldermen  August  6,  1901. 

Approved  August  8,  1901. 

This  matter  having  been  referred  to  me,  I  stated  in  my  letter  of 
September  18,  1901,  that— 

This  resolution  asks  only  for  harbor  lines  on  the  south  bank,  and  was  passed  under 
the  impression,  as  I  am  now  informed,  that  harbor  lines  had  already  been  estab- 
lished on  the  northerly  or  left  bank,  which  is  not  the  case.  No  harbor  lines  have 
been  established  at  St.  Paul  except  for  a  space  of  about  4,200  feet  on  the  north  side, 
extending  down  river  from  the  Chicago  and  Great  Western  Railway  bridge,  which 
line  was  approved  by  the  Secretary  of  War  May  27,  1901. 

In  my  opmion,  if  the  subje<'t  is  taken  up  at  all,  harbor  lines  should  be  establisbed 
on  both  sides  of  the  river,  taking  into  consideration  river  improvements  built  and 
pn)jectod  and  the  width  of  waterwav  needed  for  navigation  interests.  The  city  has 
about  11  miles  of  river  frontage,  ana  considerable  survey  and  office  work  is  needed 

<»  ^ot  printed. 
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for  a  proper  consideration  of  the  subject.  I  find  on  investigation  that  we  have  no 
good  map  of  a  great  part  of  the  river  in  question  subsequent  to  that  made  in  1882. 
Many  changes  have  occurred  since  that  time,  and  a  new  survey  will  be  necessary  to 
fit  existing  conditions. 

I  would  therefore  respectfullv  recommend  a  survey  of  the  river  in  this  locality, 
with  a  view  not  onljr  to  establishing  harbor  lines,  but  also  to  preparing  projects  for 
improvement  work  in  the  vicinity.  I  propose  to  make  the  survey  this  fall  and  to 
allot  from  available  funds  pertaining  to  appropriations  for  improving  Mississippi 
River  from  Ohio  River  to  St.  Paul  the  sum  of  $500  for  the  purpose,  for  which  allot- 
ment authority  is  hereby  requested.  If  such  survey  is  made  at  once,  a  report  and 
map  can  be  submitted  sometime  during  the  coming  winter. 

My  recommendation  having  been  approved  by  you  September  23, 
1901,  a  surv'e}'  of  the  river  and  adjoining  shores,  including  the  entire 
river  frontage  of  St.  Paul,  was  made  in  November  and  December,  1901, 
from  which  maps  in  detail  were  plotted;  these  maps,  made  to  a  scale 
of  1  inch  to  100  feet,  consist  of  nve  sheets  and  cover  about  5i  miles 
of  river,  or  11  miles  of  frontage. 

The  city  of  St.  Paul  claims  ownership  to  about  3i  mile^  of  river 
front  on  the  southerly  bank  and  about  2  miles  along  the  northerly 
bank.  The  upper  and  lower  steamboat  landings,  above  the  Wabasha 
Street  Bridge  and  below  the  Robert  Street  Bridge,  respectively,  occupy 
a  small  part  of  the  citv  frontage  of  the  northerly  bank.  The  railroads 
own  about  3i  miles  ot  river  front,  about  equally  divided  between  the 
northerly  and  southerly  shores.  The  remainder,  about  2  miles,  is 
private  property,  most  of  which  lies  along  the  left  bank  below  Dam 
18  and  is  of  small  value  at  present.  Harriet  Island  is  owned  by  the 
city  of  St.  Paul.  On  this  island  the  city  has  established  the  St.  Paul 
Free  Public  Baths,  under  the  commissioner  of  health.  Raspberrv 
Island  and  a  small  island  just  below,  sometimes  called  McBoal  island, 
known  also  as  Government  lot  10,  section  5,  are  owned  by  private 
parties. 

Notice  of  a  public  hearing  to  be  held  at  2  p.  m.  April  10,  1902,  at 
the  United  States  Engineer  Office,  Army  building,  ^t.  Paul,  Minn., 
was  published  in  the  Pioneer  Press,  the  Dispatch,  and  the  Globe,  all 
at  St.  Paul.  Written  notices  were  sent  to  the  mayor  of  the  city,  the 
presidents  of  assembly,  board  of  aldermen,  board  of  public  works,  the 
city  clerk,  the  city  engineer,  and  the  commissioner  of  health;  to  the 
secretaries  of  the  chamber  of  commerce  and  the  Commercial  Club;  to 
all  property  holders  along  the  river  front  whose  names  could  be  ascer- 
tained, and  to  all  local  navigators.  These  notices  invited  interested 
parties  to  inspect  the  maps  snowing  the  proposed  harbor  lines  which 
were  on  exhibition  from  April  1  to  April  10,  and  also  to  be  present  at 
the  meeting. 

The  meeting  was  attended  by  representatives  from  the  city,  from 
the  chamber  of  commerce,  the  Commercial  Club,  and  the  railroads; 
some  fifteen  or  twenty  private  property  owners  and  steamboat  men 
were  present.  Discussion  was  invited  and  was  freely  indulged  in.  The 
proposed  harbor  lines  met  the  approval  of  the  representatives  from 
the  city,  the  conmiercial  bodies,  and  the  railroads.  Private  parties 
took  exception  at  only  two  points.  The  owner  of  block  H,  at  the 
south  end  of  the  Wabasha  Street  Bridge,  wanted  the  harbor  line  to 
coincide  with  the  north  line  of  block  H,  all  of  which  block  when 
platted  was  in  the  river  bed.  A  representative  of  one  of  three  owners 
of  Government  lot  10,  section  5,  desired  that  a  harbor  line  be  estab- 
lished around  this  lot  10  and  that  the  harbor  line  along  the  southerly 
shore  opposite  this  island  be  placed  farther  back. 
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Lot  10  was  fonncrlj  a  small  island.  The  island  disappeared,  and 
in  1SS4  a  survey  made  at  a  stage  of  2.5  feet  above  low  water  shows  a 
sand  bar  al)out  loo  feet  wide  and  500  feet  lon<^,  entirely  clear  of  trees 
and  brush.  In  1885  an  L  dam  was  built  at  the  location  of  lot  10, 
since  which  time  the  bar  has  l)een  built  up  by  the  deposits  from  the 
river  until  it  is  at  present  al)out  150  feet  wide  and  900  feet  long,  of  a 
heij^ht  from  3  to  8  feet  above  low  water,  and  covered  with  a  growth 
of  small  trees  from  1  to  0  inches  in  diameter,  mostly  willow.  The  lot 
is  not  valuable  when  compared  with  the  land  of  the  adjacent  shores. 
In  my  opinion  the  public  interests  will  be  best  served  bj'  establishing 
the  lines  as  hiid  down  at  lx)th  these  places,  omitting  lines  around  lot 
10,  section  5.  It  is  particularly  important  to  preserve  as  great  a  sectioD 
for  high  water  at  the  Wabasha  Street  Bridge  as  now  obtains. 

It  has  been  thought  better  to  send  a  map  on  small  scale,  showing 
the  location  of  the  liarbor  lines,  for  the  approval  of  the  Secretary  of 
War,  rather  than  copies  of  the  five  sheets  on  a  large  scale.  These 
latter  sheets  are  in  detail,  and  should  be  retained  in  this  oflBce  for 
future  use,  as  reference  to  them  will  be  necessjuy  from  time  to  time 
in  connection  with  improvements  on  shore.  A  eom'^  of  the  small  map 
will  probably  be  suflicient  for  use  at  the  War  Department.  This 
map''  is  on  a  scale  of  1  inch  to  400  feet,  and  is  forwarded  in  separate 
package.  On  it  are  shown  in  red  the  proposed  harlwr  lines  extending 
from  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  liailway  bridge 
along  the  southerly  shore  to  Annapolis  street,  the  lower  city  limits, 
and  along  the  northerly  shore  to  a  point  near  Dam  18,  below  which 
point  it  is  thought  there  is  no  urgent  need  of  a  harl>or  line  at  present, 
also  around  Harriet  Island  and  liaspberry  Island.  The  harbor  lines 
as  laid  down  are  at  the  elevation  of  low  water,  1864. 

The  part  of  the  harl)or  line  along  the  northerly  bank  from  the 
Chicago  Great  Western  bridge  to  Pnalen  Creek  coincides  with  the 
line  out  to  which  filling  by  the  St.  Paul  Union  Depot  Company  and 
the  Chicago,  Milwaukee  and  St.  Paul  Railway  Company  has  been 
authorized  ])v  the  Secretar}'  of  War  under  dates  of  May  27, 1901,  and 
November  UJ,  1901.  Under  this  latter  authority  it  is  provided  that 
the  mouth  of  Phalen  Creek  shall  be  left  open. 

1  now  have  the  honor,  in  accordance  with  provisions  of  section  11 
of  the  river  and  harl)or  act  of  March  3,  1899,  to  submit  for  the  action 
of  the  Secretary  of  War  the  harbor  lines  as  laid  down  on  the  accom- 
panying map  and  recommend  their  adoption.  I  respectfully  request 
that,  in  the  event  of  approval,  the  map  may  be  returned  to  me  to  nave 

I)laced  upon  it  the  proper  references  and  descriptions  b\'  which  the 
ines  may  be  definitely  located. 

Very  respectfully,  your  obedient  servant, 

C.  McD.  TOWNSEND, 

Major ^  Corpn  of  Engmeers. 
Brig.  Gen.  G.  L.  Gillespie, 

ChJrf  of  Unghieers^  TJ,  S,  A* 

a  Not  printed. 
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DESCRIPTION   OF  THE   HARBOR   LINE   FOR  THE  MISSISSIPPI   RIVER  AT  ST.  PAUL,  MINN. 

For  the  southerly  or  right  shore:  Beginning  at  a  point  on  the  center  line  of  the 
Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railway  bridge  crossing  the  Mississippi 
River,  west  of  Richmond  street,  30  feet  northerly  from  a  copper  bolt  leaded  horizon- 
tally in  the  northerly  face  of  the  right  shore  pier  of  said  bridge;  thence  northeasterly 
in  a  straight  line  to  a  point  in  the  prolongation  northwesterly  of  the  southwesterly 
line  of  block  1  of  Cox's  second  addition  to  St.  Paul  105  feet  from  the  northwest  corner 
of  said  block  1  an  marked  by  city  monument  No.  2832,  set  at  said  corner;  thence 
northeasterly  in  a  straight  line  to  a  point  in  the  prolongation  northerly  of  the  easterly 
line  of  block  1  of  Cox's  second  addition  to  St.  Paul  145  feet  from  the  northeast  corner 
of  said  block  1  as  marked  by  city  monument  No.  28:J3,  set  at  said  corner;  thence 
northeasterly  in  a  straight  line  to  a  point  123  feet  northwesterly  from  the  prolonga- 
tion southwesterly  of  a  line  as  the  same  is  monumented  by  city  monument  No.  518, 
set  on  the  east  line  of  section  12,  township  28,  range  23  wtit  of  the  fourth  P.  M.  and 
city  monument  No.  519,  said  line  being  parallel  with  and  33  feet  northwesterly  from  the 
northwesterly'  line  of  block  1  of  Langevin's  fourth  addition  to  St.  Paul,  said  point  being 
in  a  line  at  right  angles  to  the  prolongation  of  said  monumented  line  measured  from 
a  point  276  feet  southwesterly  from  said  city  monument  No.  518;  thence  north- 
easterly in  a  straight  line  to  a  point  106  feet  northwesterly  from  aforesaid  line  as  the 
same  is  monumented  by  city  monuments  No.  518  and  No.  519,  said  point  being  in  a 
line  at  right  angles  to  said  monumented  line  measured  from  a  point  212  feet  south- 
westerly from  said  city  monument  No.  519;  thence  northeasterly  in  a  straight 
line  to  a  point  on  the  center  line  of  the  Smith  Avenue  Bridge,  86  feet  northwest- 
erly from  the  line  of  the  northwesterly  face  of  the  capstones  under  the  granite 
blocks  of  the  large  pedestals  of  the  bridge  nearest  the  nver;  thence  northeasterly 
in  a  straight  line  to  a  point  bn  the  southwesterly  line  of  block  205  of  Irvine's  addi- 
tion to  west  St.  Paul  90  feet  northwesterly  from  the  southern  corner  of  said  block  205 
as  marked  by  city  monument  No.  2834,  set  at  said  comer;  thence  northeasterly  in  a 
straight  line  to  a  point  in  the  northeasterly  line  of  block  191  of  Irvine's  addition  to 
west  St.  Paul  90  feet  northwesterly  from  the  eastern  corner  of  said  block  191  as 
marked  by  city  monument  No.  442,  set  at  said  comer;  thence  northeasterly  in  a  straight 
line  to  a  point  in  the  prolongation  northwesterly  of  the  northeasterly  line  of  block 
183  of  Robertson's  addition  to  west  St  Paul  390  feet  from  the  eastern  corner  of  said 
block  183  as  marked  by  city  monument  No.  2835,  set  at  said  comer;  thence  north- 
easterly in  a  straight  line  to  a  point  on  the  center  line  of  the  Wabasha  Street  Bridge 
20  feet  northwesterly  from  the  linie  of  the  northwesterly  face  of  the  capstones  under 
the  granite  blocks  of  the  bridge  pedestals;  thence  northeasterly  in  a  straight  line 
to  a  point  on  the  center  line  of  the  Robert  Street  Bridge  78  feet  northwesterly  from 
a  copper  bolt  leaded  horizontally  in  the  northwesterly  face  of  the  right  shore  pier  of 
said  oridge,  said  copper  bolt  being  approximately  170  feet  northwesterly  from  the 
northern  comer  of  block  2  of  Bazille  &  Roberts  addition  to  west  St.  Paul;  thence 
northeasterly  in  a  straight  line  to  a  point  in  the  prolongation  northwesterly  of  the 
northeasterly  line  of  block  6  of  Marshall's  addition  to  west  St.  Paul  240  feet  from 
the  northeastern  cx)rner  of  said  block  6  aa  marked  by  city  monument  No.  450,  set 
at  said  corner;  thence  northeasterly  in  a  straight  line  to  a  point  in  the  prolongation 
northwesterly  of  the  southwesterly  line  of  block  16  of  Dunwell  &  Spencer's  addition 
to  west  St.  Paul  272  feet  from  the  southwestern  comer  of  said  block  16  as  marked 
by  city  monument  No.  2836,  set  at  said  corner;  thence  easterly  in  a  straight  line 
to  a  point  in  the  prolongation  northwesterly  of  the  northeasterly  line  of  block 
29  of  said  Dunwell  &  Spencer's  addition  182  feet  from  the  intersection  of  the  north- 
easterly line  of  said  block  29  and  the  center  line  of  the  alley  running  south- 
westerly through  said  block  29  as  marked  by  city  monument  No.  453,  set  at  said 
point  of  intersection;  thence  easterly  in  a  straight  line  to  a  point  198  feet  northerly 
irom  the  city  levee  line  as  the  same  is  monumented  by  the  last-mentioned  city  monu- 
ment No.  453  and  the  city  monument  No.  458,  said  point  being  on  Dam  29  and  in  a 
line  at  right  angles  to  the  said  levee  line  measured  from  city  monument  No.  2837,  set 
526  feet  westerly  from  the  northwest  comer  of  block  19  of  Amb's  addition  to  west 
St.  Paul  as  marked  by  city  monument  No.  458,  set  at  said  corner;  thence  easterly  in 
a  straight  line  to  a  point  in  the  prolongation  north  of  the  west  line  of  block  19  of 
Amb's  addition  140  feet  from  the  northwest  comer  of  said  block  19;  thence  south- 
easterly in  a  straight  line  to  a  point  in  the  prolongation  north  of  the  west  line  of 
block  17  of  the  aforesaid  Amb's  addition  182  feet  from  the  northwest  comer  of  said 
block  17  as  marked  by  city  monument  No.  2838,  set  at  said  corner;  thence  south- 
easterly in  a  straight  line  to  a  point  in  the  prolongation  north  of  the  west  line  of 
block  18  of  the  aforesaid  Amb's  addition  175  feet  from  the  northwest  corner  of  said 
block  18  as  marked  by  city  monument  No.  2839,  set  at  said  corner;  thence  southeast- 
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erl y  in  a  Htrai|j:ht  line  to  a  point  in  the  prolongation  north  of  the  east  line  of  block  18 
of  thi)  aforesaid  Ani})*a  addition  154  feet  from  the  northeast  comer  of  said  block  18 
as  inarkcil  by  city  nionuniont  No.  4t59,  set  at  said  corner;  thence  southeasterly  in  a 
straight  line  to  a  point  24<)  feet  northeasterly  from  the  city  levee  line  as  the  same  is 
monumente<l  by  the  last-mentioned  city  monument  No.  4'59  and  by  city  monument 
No.  522,  set  on  the  northeasterly  line  of  lot  14,  block  8,  of  Langevin's  third  addition 
to  St  Paul,  said  point  IxMng  on  Dam  31,  and  in  a  line  at  right  angles  to  said  levee 
line  measured  from  city  monument  No.  2840,  set  488  fei»t  northwesterly  from  the 
aforesaid  city  monument  No.  522;  thence  southeasterly  in  a  straight  line  to  a  point 
240  ft^t  northi^asterly  from  the  last-mentionetl  city  monument  No.  522,  and  in  a  line 
making  an  angle  of  92°  84^  with  the  city  levee  line  as  the  same  is  monumented  by 
said  city  monument  No.  522  and  by  city  monument  No.  528,  set  on  the  northerly 
line  of  "lot  28  of  bUxk  2  of  I^ngevin*s  third  addition  to  St.  Paul;  thence  south- 
eapterly  in  a  straight  line  to  a  i>oint  240  feet  northeasterly  from  the  la«}t-mentioned 
city  monument  No.  523  and  in  a  line  making  an  angle  of  92°  Oy  with  the  city  levee 
line  as  the  same  is  monumented  by  said  city  monument  No.  523  and  city  'monu- 
ment No.  524,  set  on  tlie  center  line  of  Colorado  street;  thence  southeasterly  in  a 
straight  line  to  a  j)oint  220  feet  northeasterly  from  the  last-mentioned  city  monu- 
ment No.  524  and  m  a  line  making  an  angle  of  98°  05'  with  the  city  levee  line  as  the 
same  is  monumented  bv  said  city  monument  No.  524  and  city  monument  No.  150, 
set  on  the  center  line  of  l)elos  street;  thence  southeasterly  in  a  straight  line  to  a  point 
220  feet  northeasterly  from  the  last -mentioned  city  monument  No.  150  and  in  a  line 
making  an  angle  of  94°  38'  with  the  city  levee  line  as  the  same  is  monumented  by 
said  city  monument  No.  150  and  city  monument  No.  525,  set  on  the  center  line  of 


and  city  monument  No.  520,  set  on  the  easterly  line  of  lot  10,  block  4,  of  Campbell's 
addition  to  St.  Paul;  thence  southerly  in  a  straight  line  *i  a  point  220  feet  easterly 
from  the  last -mentioned  city  monument  No.  526  and  in  a  line  making  an  angle  of 
95°  30'  with  the  city  levee  Ime  as  the  same  is  monumented  by  said  city  monwnent 


St.  Paul  Real  Kstate  and  Improvement  Syndicate  addition  No.  4  of  St.  Paul,  and  in 
a  line  making  an  angle  of  84°  17'  with  the  city  levee  line  as  the  same  is  monumented 
by  said  city  monument  No.  528  and  city  monument  No.  529,  set  on  the  easterly  line 
of  lot  4,  block  53,  of  aforesaid  addition' No.  4;  thence  southerly  in  a  straight  line  to 
a  jwint  220  feet  easterly  from  the  last-mentioned  city  monument  No.  625  and  in  a 
line  making  an  angle  of  Si\°  25'  with  the  city  levee  line  as  the  same  is  monumented 
by  said  city  monument  No.  529  and  city  monument  No.  186,  at  Annapolis  street, 
which  monument  is  set  on  the  south  line  of  section  9,  township  28,  range  22  west  of 
the  fourth  P.  M. ;  thence  southerly  in  a  straight  line  to  a  point  225  feet  east  from  the 
last-mentioned  city  monument  No.  186. 

For  the  northerlv,  or  left  shore:  Bt^nning  at  a  point  oiT  the  center  line  of  the 
Chicago,  St.  Paul,  Minneajwlis  and  Omaha  Railway  bridge  crossing  the  Mississippi 
River,  west  of  Richmond  street,  20  feet  southerly  from  a  copper  lM)lt  l^ided  horizon- 
tally in  the  southerly  face  of  the  left  shore  abutment  of  said  bridge;  them*e  north- 
easterly in  a  straight  line  to  the  point  of  intersection  of  the  w<»st  line  of  Western 
avenue  producer!  south  with  a  line  parallel  with  and  110  feet  southeasterly  from  the 
city  levee  linea'^  the  same  is  monumented  by  city  monument  No.  554,  set  at  the  north- 
west corner  of  Western  avenue  and  James  street,  and  city  monument  No.  553,  eetat 
the  southeast  corner  of  lot  14  of  partition  plat;  thence  northeasterly  parallel  with  the 
last-name<l  levee  line  to  an  intersection  with  a  line  parallel  with  an(1 110  feet  south- 
easterly from  the  city  levee  line  as  the  same  is  monumented  by  the  last-mentioned  city 
mommient  No.  558  and  city  monument  No.  552,  set  at  the  southeast  comer  of  lot  16 
of  partition  plat;  thence  northeasterly  parallel  with  last-named  levee  line  toui  inter- 
secti(m  with  a  line  parallel  with  and  110ft^ts<:)uthea8terlyfrom  the  city  levee  line  as  the 
same  is  monumented  by  the  last-mentioned  city  monument  No.  552  and  city  monument 
No.  5nl,  set  at  the  soutlicast  corner  of  block  7  of  Kinney,  Bond  &  Trader's  addition  to 
St.  Paul;  tlu^nce  northeasterly  parallel  with  last-named  levee  line  to  an  intersection 
with  a  line  parallel  with  an<l  1 10  feci  southeasterly  from  the  city  levee  line  as  the  same 
is  monumented  by  the  last-mentioned  city  monument  No.  551  and  city  monument  No. 
139,  set  80  feet  west  of  the  southeast  comer  of  section  1,  township  28,*  range  23  weet  of 
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the  fourth  P.  M. ;  thence  northeasterly  parallel  with  last-named  levee  line  to  an 
intersection  with  a  line  parallel  with  and  110  feet  southeasterly  from  the  city  levee 
line  as  the  same  is  monumented  by  the  last-mentioned  citv  monument  No.  139  and 
city  monument  No.  548,  set  at  the  southeastern  corner  of  block  49  of  Rice  &  Irvine's 
addition  to  St.  Paul;  thence  northeasterly  parallel  with  last-named  leveeline  to  an 
intersection  with  a  line  parallel  with  and  110  feet  southeasterly  from  the  city  levee 
line  as  the  same  is  monumented  by  the  last-mentioned  city  monument  No:  548  and 
city  monument  No.  646,  set  at  the  eastern  corner  of  block  46  of  said  Rice  <fe  Irvine's 
addition;  thence  northeasterly  along  last-named  parallel  line  to  the  point  of  inter- 
section with  the  prolongation  southeasterly  of  the  northeasterly  line  of  said  block  46 
of  Rice  &  Irvine's  addition;  thence  northeasterly  in  a  straight  line  to  a  fwint  110  feet 
southeasterly  from  the  southeasterly  line  of  block  43  of  said  Rice  &  Irvine's  addition, 
said  point  being  in  a  line  at  right  angles  to  the  southeasterly  line  of  said  block  43,  meas- 
ured from  a  point  76  feet  southwesterly  from  the  east  comer  of  said  block  43,  as  marked 
by  city  monument  No.  2842,  set  at  said  comer;  thence  northeasterly  in  a  straight  line 
to  a  point  77.65  feet  southeasterly  from  the  southwest  corner  of  block  36  of  St.  Paul 
proper  as  marked  by  city  monument  No.  2843,  set  at  said  corner,  said  point  being  in 
a  line  at  right  angles  to  the  southeasterly  line  of  said  block  36  as  the  same  is  monu- 
mented by  the  last-mentioned  city  monument  No.  2843  and  city  monument  No. 
2844,  set  at  the  southeast  comer  of  said  block  36;  thence  northeasterly  in  a  straight 
line  324.3  feet  to  a  point,  said  straight  line  being  parallel  with  and  30  feet  south- 
easterly from  the  center  line  of  the  southerly  track  owned  jointly  by  the  Chicago, 
St.  Paul,  Minneapolis  and  Omaha  Railway  Company  and  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company,  the  center  line  of  said  track  being  47.63  feet  from 
said  city  monument  No.  2843  and  37.57  feet  from  said  city  monument  No.  2844  at  the 
southwest  and  southeast  comers,  respectivel  v,  of  said  block  36,  both  distances  being 
measured  southeasterly  on  lines  at  right  anj^les  to  the  southeasterly  line  of  said  block 
36;  thence  northeasterly  in  a  curve  deflecting  to  the  left,  being  tangent  to  the  last- 
described  straight  line,  and  having  a  radius  of  2,336  feet,  to  a  point  in  the  prolongation 
southeasterly  of  the  southwesterly  line  of  block  38  of  St.  Paul  proper  106. 8Ieet  from  the 
southwest  corner  of  said  block  38  as  marked  by  city  monument  No.  2845,  set  at  said 
comer,  said  curve  being  parallel  with  and  30  feet  from  the  center  line  of  the  aforesaid 
southerly  track;  thence  northeasterly  in  a  straight  line  to  a  point  on  the  center  line  of 
the  Robert  Street  Bridge,  10  feet  southeasterly  from  a  copper  bolt  leaded  horizontally 
in  the  southeasterly  face  of  the  left  shore  pier  of  said  briflge;  thence  northeasterly  in  a 
straight  line  to  a  point  in  the  southwestern  corner  of  the  northern  abutment  of  the 
Chicago  Great  Western  Railway  bridge,  crossing  the  Mississippi  River  west  of  Jackson 
street;  thence  following  the  southeasterly  face  of  said  abutment  to  a  point  in  the  south- 
eastern corner  of  said  abutment,  said  point  being  in  the  prolongation  southeasterly  of  a 
line  marked  by  two  copi)er  bolts,  2  feet  apart,  leaded  vertically  in  the  top  of  the  lowest 
step  of  said  abutment,  said  point  being  2  feet  southeasterly  from  the  southeasterly  cop- 
per bolt;  thence  northeasterly  in  a  straight  line  2,279.08  f  ei  t  to  a  point  121 .  29  feet  south- 
erly from  United  States  monument  No.  9  set  on  the  prolongation  southeasterly  of  the 
southwesterly  line  of  John  street,  690.82  feet  from  the  southwest  corner  of  the 
intersection  of  John  and  Third  streets,  said  point  being  in  a  line  making  an  angle  at 
United  States  monument  No.  9  of  44°  38^  with  the  southeasterly  prolongation  of  said 
southwesterly  line  of  John  street;  thence  easterly  in  a  curve  denecting  to  the  right, 
being  tangent  to  the  last-described  straight  line,  and  having  a  radius  oi  3,819.83  met, 
a  distance  of  2,025  feet,  more  or  less,  to  a  point  194.39  feet  southwesterly  from 
the  prolongation  north we.«^terly  of  the  boundary  line  between  the  Chicago,  Mil- 
waukee and  St  Paul  Railway  Company  and  the  Chicago,  Burlington  and  Northern 
Railway  Company  as  monumented  by  an  iron  monument  set  alx)ut  340  feet 
easterly  from  rhalen  Creek  and  an  iron  monument  set  1,000  feet  southeasterly  from 
first-mentioned  iron  monument,  said  point  being  in  a  line  at  right  angles  to  the  pro- 
longation of  said  boundary  line  measured  from  a  point  435.89  feet  northwesterly 
from  the  first-mentioned  iron  monument;  thence  easterly  in  a  curve  deflecting  to  the 
right,  being  compounded  at  the  last-described  point,  and  having  a  ra<iius  of  1,653.25 
feet,  a  distance  of  579  feet,  more  or  less^  to  a  point  92.6  feet  southwesterly  from  said 
boundary  line  between  the  Chicago,  Milwaukee  and  St  Paul  Railway  Company  and 
the  Chicago,  Burlinjj^n  and  Northern  Railway  Company,  said  point  being  in  a  line 
at  right  angles  to  said  boundary  line  measured  from  a  point  130.5  feet  8outheaf«terly 
from  the  first-mentioned  iron  monument;  thence  southeasterly  in  a  straight  line 
1,310  feet,  more  or  less,  to  a  point  95.42  feet  southwesterly  from  the  prolongation 
southeasterly  of  the  aforesaid  boundary  line,  said  point  being  in  a  line  at  right  angles 
to  the  prolongation  of  said  boundary  line  measure  from  a  point  440  feet  southeast- 
erly from  the  said  iron  monument  on  said  boundary  line  1,000  feet  southeasterly 
from  the  first-mentioned  iron  monument,  about  340  feet  easterly  from  Phalen  Creek; 


1520      REPORT   OF   THE   CHIEF   OF   ENGINEERS,   V.  8.   ABMY. 

thence  southeaFterly  in  a  straight  line  684  feet,  more  or  less,  to  a  point  66  feetsoath- 
westerlv  from  city  monument  No.  537,  paid  jKiint  being  in  a  line  from  said  city  mon- 
ument Ko.  537  measured  at  right  angles  to  a  line  a**  the  same  is  monumented  by 
eaid  city  monument  No.  537  and  city  monument  No.  51^,  set  about  80  feet  easterly 
from  the  root  of  Dam  18;  thence  southeai^terly  in  a  straight  line  1,976  feet,  mor*^  or 
less,  to  a  point  70  feet  southwesterly  from  the  aforesaid  line  as  monumented  by  .'^aid 
city  mohuments  No.  537  and  No.  536,  said  point  l^ing  on  Dam  18  and  in  a  Ime  at 
right  angles  to  said  line  measured  from  a  ix)int  96  feet  northwesterly  from  the  last- 
mentioned  city  monument  No.  536. 

For  Harrietlflland:  Beginning  at  a  ]X)int  in  the  prolongation  northwesterly  of  the 
southwesterly  line  of  block  190  of  Irvine's  addition  to  West  St.  Paul,  said  point 
being  255  feet  southeasterly  from  I'nited  States  monument  No.  3,  set  on  the  prolonga- 
tion northwesterly  of  the  H<nith westerly  line  of  said  block  UK)  and  599.71  feet  from  the 
point  of  intersection  of  the  prolongation  northeasterly  of  the  southeasterly  line  of 
block  191  of  said  Irvine's  addition  with  the  prolongation  northwesterly  of  the  said 
line  of  said  block  190;  thence  southwesterly  in  a  straight  line  to  a  point  242  feet  south- 
easterly from  a  base  line  on  Harriet  Island  as  the  same  is  monumented  by  the  last- 
mentione<l  United  States  monument  No.  3,  by  United  States  monument  No.  1 ,  set  on  the 
prolongation  northwesterly  of  the  southwesterly  line  of  block  205  of  Irvine's  addition 
to  West  St.  Paul  572.65  feet  from  the  southern  comer  of  said  block  205  as  marked  by 
city  monument  No.  2834,  set  at  said  comer  and  1,520.13  feet  from  said  United  States 
monument  No.  3,  by  United  States  monument  No.  2,  set  on  said  base  line  200  feet 
northeasterly  from  said  United  States  monument  No.  1 ,  and  by  United  States  monu- 
ment No.  4,  set  on  said  base  line  760  feet  northeasterly  from  the  aforesaid  Unite<l  States 
monument  No.  3,  the  said  point  being  in  a  line  at  right  angles  to  the  said  base  line 
measured  from  a  point  556  feet  northeasterly  from  said  United  States  monument  No.  2; 
thence  southwesterly  in  a  straight  line  to  a  point  100  feet  southeasterly  from  the  pro- 
longation southwesterly  of  the  said  base  line,  said  point  being  in  a  line  at  right  angles 
to  me  prolongation  of  said  base  line  measured  from  a  point  210  feet  southwesterly 
from  aforesaid  United  States  monument  No.  1 ;  thence  in  a  curve  deflei'ting  to  the  right, 
bemg  tangent  to  the  last -described  straight  line,  and  having  a  radius  of  100  feet  thro::gb 
an  arc  of  155°  to  a  point;  thence  northeasterly  in  a  straight  line  to  a  point  388  feet 
northwesterly  from  the  aforesaid  base  line,  said  point  being  in  a  line  at  right  anglt« 
to  said  base  line  measured  from  a  point  442  feet  northeasterly  from  aforesaid  United 
States  monument  No.  2;  thence  northeasterly  in  a  straight  line  to  a  point  408  feet  north- 
westerly from  the  said  base  line,  said  ]X)int  being  in  a  line  at  right  angles  to  said  base 
line  measured  from  a  point  696  feet  northea-sterly  from  aforesaid  United  Stat€*s  monu- 
ment No.  2;  thence  northeasterly  in  a  strai'iht  line  to  a  i)oint  46  feet  northwesterly  from 
the  prolongation  northeasterly  of  the  said  ba^e  line,  said  point  l)eing  in  a  line  at  right 
angles  to  the  prolonir  tion  of  saifl  biise  line  m<^asured  from  a  point  642  feet  northeast- 
erly from  nfon  said  United  State-"  m  nument  No.  4;  thence  in  a  curve  deflecting  to  the 
right,  l>eing  tangent  to  the  las  -d-"!  ril>ed  straight  line,  and  having  a  radius  of  110  feet 
through  an  arc  of  165°  to  a  point;  thence  southwesterly  in  a  straight  line  to  the 
point  of  beginning. 

For  Rasplx^rry  Island:  Beginning  at  a  iK)int  on  the  center  line  of  the  Wabasha 
Street  Bridge  100  feet  southeasterly  measured  on  the  center  line  of  said  bridge  from 
the  point  of  intersection  of  the  center  line  of  said  bridge  with  a  base  line  on  Rasp- 
berry Island  as  the  same  is  monumented  by  United  States  monument  No.  5,  set  on 
the  prolongation  northwesterly  of  the  northeasterly  line  of  block  182  of  Rohiertson's 
addition  to  West  St.  Paul,  891.32  feet  from  the  northeast  corner  of  said  block  1^, 
by  United  States  monument  No.  8,  set  on  the  prolongation  northwesterly  of  the 
northeasterly  line  of  block  4  of  Bazille  &  Kobert-^'s  addition  to  West  St.  Paul*  1,049.8 
feet  from  the  southeast  corner  of  said  block  4,  by  Unite<l  States  monunient  No.  6, 
set  on  said  base  line  200  feet  northeasterlv  from  aforesaid  United  States  monument 
No.  5  and  by  United  States  monument  Iso.  7,  set  on  said  base  line  300  feet  south- 
westerly from  aforesaid  United  States  monument  No.  8,  said  base  line  being  734.28  feet 
long;  thence  southwesterly  in  a  straight  line  to  a  point  48  feet  southeasterly  from  the 
prolongation  southwesterly  of  the  said  base  line,  said  point  being  in  a  line  at  right 
angles  to  the  prolongation  of  said  base  line  measured  from  a  point  180  feet  southw^est- 
erlv  from  aforesaid  United  States  monument  No.  5;  theme  in  a  curve  deflecting  to  the 
right,  being  tangent  to  the  last  described  straight  line,  and  having  a  radius  of  70  feet 
through  an  arc  of  160°  to  a  point;  thence  northeasterly  in  a  straight  line  to  a  point  on 
the  center  line  of  the  Wabasna  Street  Bridge  120  feet  from  the  said  base  line  measured 
northwesterly  on  the  center  line  of  said  bridge;  thence  northeasterly  in  a  straight  line 
to  a  point  85  feet  northwesterly  from  said  base  line,  said  i)oint  being  in  a  line  at  right 
angles  to  said  base  line  measured  from  aforesaid  United  States  monument  No.  8;  thence 
northeasterly  in  a  straight  line  to  a  point  20  feet  northwesterly  from  the  prolongation 
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northeasterly  of  the  said  base  line,  said  point  being  in  a  line  at  right  angles  to  the 
prolongation  of  said  base  line  measured  from  a  point  470  feet  northeasterly  from 
aforesaid  United  States  monument  No.  8;  thence  m  a  curve  deflecting  to  the  riglit, 
being  tangent  to  the  last-described  straight  line,  and  having  a  radius  of  30  ieet 
through  an  arc  of  165°  to  a  point;  thence  southwesterly  in  a  straight  line  to  the 
point  of  beginning. 

City  monuments  referred  to  herein  are  of  granite,  8  inches  square  on  top,  and 
about  2  feet  long;  the  top  is  dressed  square  and  has  a  hole  three-fourths  inch  in 
diameter  drilled  in  center.  The  center  of  the  drill  hole  is  the  point  of  reference. 
United  States  monuments  are  of  granite,  8  inches  souare  on  top,  about  10  inches 
square  at  ba«e,  and  30  inches  long;  the  top  is  dressed  square,  and  has  a  hole  three- 
fourths  inch  in  diameter  drilled  in  center.  The  center  of  the  drill  hole  is  the  point 
of  reference.  The  letters  U.  8.  and  the  number  of  the  monument  are  cut  on  top. 
The  iron  monuments  marking  the  boundary  line  between  the  Chicago,  Milwaukee 
and  St.  Paul  Eailway  Company  and  the  Chicago,  Burlington  and  Northern  Railwav 
Company  are  of  cast  iron,  about  3  inches  square  on  top,  and  have  the  letters  "C.  M. 
&  St.  P. — C.  B.  &  N."  cast  on  top.  The  copper  bolts  are  three-eighths  inch  diam- 
eter, the  center  bein^  marked  by  a  small  punch  hole;  the  copper  bolts  is  between 
the  letters  U.  S.  cut  m  the  stone. 


St.  Paul,  Minn.,  JuneSOj  1909, 

Approved. 


ENG  iDoa- 
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War  Department,  August  £0,  190S. 

Wm.  Caky  Sanger, 
Admg  Secretary  of  War. 
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APPENDIX  B  B. 


RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO  MINNEAPOLIS,  MIN- 
NESOTA; OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY 
TO  MISSISSIPPI  RIVER;  OF  WARROAD  RIVER,  MINNESOTA,  AND  OF 
RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH  DAKOTA. 


REPORT  OF  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1903,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Mississippi  River  between  St.  Paul  and 

Minneapolis,  Minnesota. 

2.  Reservoirs  at  headwaters  of  Mississippi 

River,  and  Mississippi  River  between 
Brainerd  and  Grand  Rapids,  Minne- 
sota. 

3.  Operating   and    care  of  reservoirs  at 

headwaters  of  Mississippi  River. 

4.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 

5.  Minnej^ota  River,  Minnesota. 

6.  Red  River  of   the  North,  Minnesota 

and  North  Dakota. 


7.  Warroad  Harbor  and  Warroad  River, 

Minnesota. 

8.  Survey  of  Red  Lake  and  Red  Lake 

River,  Minnesota. 

9.  Survey  of  Otter  Tail  Lake  and  Otter 

Tail  River^  Minnesota. 

10.  Survey  of  Bie  Stone  Lake  and  Lake 

Traverse,    Minnesota    and    South 
Dakota. 

11.  Gauging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


United  States  Engineer  Office, 

SL  Paid,  Minn.,  July  17,  1903. 

General:  I  have  the  honor  to  submit  herewith  report  upon  the 
works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30,  1903. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 
MaJQr,  Corps  of  Engin'Cers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U^  S.  A. 


B  B  I. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER,  BETWEEN  ST.  PAUL  AND  MIN- 
NEAPOLIS, MINNESOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1902,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1903,  Part  I,  page  396. 
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During  the  past  fiscal  year  work  has  progresSed  u]X)n  Lock  and  Dam 
No.  2  as  rapialy  as  permitted  by  the  delay  in  receiving  steel  for  the 
bear-trap  gates  from  the  contractors.  Within  the  east  side  cofferdam 
for  the  lock  little  work  remainexl  to  be  done  at  the  beginning  of  the 
fiscal  year.  Operations  were  necessarily  restricted  to  the  bear  trap 
gates  and  the  snort  section  of  dam  within  the  west  side  coffer.  This 
work,  but  for  the  delay  of  one  year  in  completing  delivery  of  the  steel, 
would  have  been  completed  in  the  fall  of  1902.  The  two  old  coffer- 
dams would  then  have  t>een  removed  and  the  third  and  last  constructed 
during  low  water  of  11K)2  for  the  completion  of  the  remaining  section 
of  the  dam.  This  nuist  now  be  delayed  until  low  water  of  the  present 
season. 

Upon  Lock  and  Dam  No.  1  work  has  F)een  suspended  to  await  the 
action  of  the  Congress  upon  the  question  of  increasing  the  limit  of 
cost  of  the  contemplated  improvement.  While  this  limit  has  not  been 
definitely  extended,  ample  lunds  have  been  provided  for  continuing 
the  work  upon  I^ck  and  Dam  No.  1,  and  authority  to  p  x)ceed  within 
the  original  limit  of  cost  has  been  given  by  legislation.  Operations 
have  been  resumed,  preliminary  work  is  now  in  progress,  and  plans 
for  the  lock  and  dam  are  now  in  course  of  preparation.  For  details 
of  work  done  attention  is  invited  to  report  of  Assistant  Engineer  A.  O. 
Powell  herewith. 

Moriey  stati^nuint, 

July  1,  1902,  balanw  unexpended $440,216.89 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 223, 579. 33 

663, 796. 22 
June  30,  1903,  amount  exixinded  duriuj?  fiscal  year 99, 473. 21 

July  1,  1903,  balance  unexpended 564, 323. 01 

July  1,  1903,  outstanding  liabilities 14, 114. 55 

July  1,  1903,  balance  available 550,208.46 

July  1,  1903,  amount  covere<l  by  uncompleted  contracts 14, 957. 00 

Amount  (estimated)  reciuired  for  (completion  of  existing  project («) 

ABSTRACr  OP   APPHOPRIATION8. 

Bv  act  approved — 

August  18,  1894 $51,000.00 

Julv  13,  1892  (allotted  by  act  of  August  18,  1894) 49, 877. 67 

By  act  of  June  3,  1896 100,000.00 

By  act  approved — 

March  3,  1899 150,000.00 

June  6,  1900 185,000.00 

March  3,  1901 157,000.00 

June  28, 1902 250,000.00 

March  3,  1903 223,579.33 

1, 166, 457. 00 


ABSTRACT   OF   CONTRACT    (EMERGENCY)    IN    FORCE. 

Name  of  contractor:  Now  Jersev  Foundry  and  Machine  Company. 

Date:  February  3,  1902. 

Date  of  beginning:  February  13,  1902. 

Date  of  expiration:  May  5,  1902. 

^The  amount  here  given  is  the  original  estimate  of  $1,166,457,  lees  the  amount 
a7iie!a(/7  appropriated,  Congress  not  yet  having  authorized  any  increase  in  the  limit 
ofcoBt 
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COMMERC^AI'   STATISTICS. 

There  has  been  no  commerce  over  this  section  of  the  river  during  the  year  except 
that  of  drifting  loose  logs  to  niarket.  No  other  kind  has  been  x>OBBible  on  account 
of  the  swift  current  and  numerous  rocks  and  bowlders. 


REPOBT  OP  MR.    R.    DAVENPORT,    ASSISTANT  ENOINSER. 

St.  Paul,  Minn.,  June  SOy  190S. 

Major:  The  following  report  as  to  the  acquisition  by  the  United  States  of  title  and 
ri^ht  of  flowa^  on  lands  to  be  affected  by  the  construction  of  locks  and  dams  on  the 
Mississippi  River  between  Minneapolis  and  St.  Paul  is  respectfully  submitted: 

The  status  of  the  negotiations  for  flowage  for  Ijock  and  Dam  No.  1  remains  the 
same  as  reported  June  30, 1902,  Appendix  X,  Report  of  the  Chief  of  Engineers,  pages 
1671-1672. 

For  Lock  and  Dam  No.  2  title  or  right  of  flowage  has  l)een  obtained  on  all  land  to 
be  affected,  except  in  the  case  of  a  vacated  street  in  the  **  town  of  Minneapolis,"  where 
the  ownership  of  tract  is  undetermined. 

In  accordance  with  the  approval  of  the  Secretary  of  War,  July  27,  1900,  and  the 
letter  of  the  Attorney-General  of  the  United  States  to  the  United  States  attorney, 
district  of  Minnesota,  August  4,  1900,  description  and  maps  of  the  tracts  of  land 
recommended  to  be  condemned  for  flowage  rights  for  the  locks  and  dams  were  sub- 
mitted to  the  United  States  attorney,  district  of  Minnesota,  September  30,  1901,  but 
as  far  as  is  known  in  this  office  the  proceedings  for  condemnation  have  not  as  yet 
been  commenced. 

Very  respectfully,  your  obedient  servant,  R.  Davenport, 

Assistant  Engineer, 

Maj.  R.  L.  HoxiE, 

Corps  of  Engineers. 


REPORT   OP   MR.  A.  O.  POWELL,  ASSISTANT  KNOINRER. 

St.  Paul,  Minn.,  JuneSOj  1903, 

Major:  I  have  the  honor  to  submit  a  report  of  operations  upon  the  improvement 
of  the  Mississippi  River  between  Minneapolis  and  St.  Paul  durmgtheflscal  year  end- 
ing June  30,  1903: 

conditions  at  beginning  op  the  year. 

At  the  close  of  the  fiscal  year  1902  the  lock  had  been  practically  completed  except 
some  minor  work  on  the  lock  gates,  the  erection  of  permanent  coffer  in  tail  bay,  and 
the  installation  of  power  for  maneuvering  the  lower  lock  gate,  also  the  removal  of  the 
lock  cofferdam. 

A  cofferdam  had  lieen  built  on  the  west  end  to  inclose  138  feet  of  the  roll  dam  and 
the  two  sluices  each  50  feet  in  width.  The  excavation  within  this  inclosure  was  well 
advanced  and  the  foundation  work  commenced.  The  river  was  allowed  to  pass  in  a 
space  310  feet  wide  intervening  between  the  kx'k  cofferdam  on  the  east  side  of  the 
nver  and  the  coffer  dam  on  the  west  side  of  the  river,  A  description  of  the  work  in 
progress  was  given  in  the  Annual  Report  for  1902. 

At  Lock  an<l  Dam  No.  1  nothing  had  been  done  except  surveys,  borings,  and  the 
procurement  of  land  titles  and  flowage  privileges. 

operations  during  the  past  piscal  year. 

lock  and  dam  no.  2. 

The  heel  and  quoin  blocks  of  the  lower  lock  gate  were  placed  in  position,  as  well 
as  the  emptying  valves,  sheaves,  and  chains  for  maneuvering  the  gates.  The  filling 
valves  ana  permanent  coffer  in  lower  tail  bay  were  installed. 

DAM   NO.    2. 

By  the  close  of  the  year  the  work  inside  of  the  cofferdam  inclosure  at  the  west  end 
of  the  dam  was  almost  flnished.    There  remains  but  about  six  weeks'  work  when  the 
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cofferdam  may  be  removed  and  the  water  turned  through  the  sluices.  The  work 
con8iste<l  in  a  large  quantity  of  excavation,  the  tM^nptruction  of  apron  crib,  two  con- 
crete piers,  one  concrete  abutment,  and  of  concrete  foundation  for  bear-trap  sluice 
gatee,  the  assembling  of  the  gate^,  and  the  near  completion  of  87  feet  of  the  roll  dam 
to  elevation  730.50.  The  crest  of  the  roll  dam  when  completed  will  Ije  737.t50,  but 
the  upper  7  feet  of  the  superHtnicture  will  not  be  erecttni  until  the  dam  Ls  finally 
completed  in  order  to  leave  additional  passageway  for  flood  waters  while  building 
the  dam  in  the  intervening  gap  between  the  two  present  cofferdams. 

The  work  during  the  past  year  has  l)een  delayed;  the  construction  work  is  now  no 
further  advanced  than  it  should  have  been  last  fall.  This  delav  has  arisen  through 
the  failure  of  the  contractors,  the  New  Jersey  Foundry  and  l^tachine  Company,  of 
New  York,  to  nujiply  on  time  the  steel  work  for  the  sluicegates.  The  contract  called 
for  delivery  of  tins  material  in  May,  1902,  but  the  final  lot  was  not  received  until 
June  5,  1903.  The  delay  has  directly  and  indirectly  caused  a  very  material  increase 
in  the  cost  of  the  lock  and  dam. 

CONCRETE. 

There  have  been  place<l  in  the  piers  and  foundation  work  at  west  end  of  dam 
6,105.J^  cubic  yards  of  concrete.  ( )f  this  quantity  695  cubic  yards  were  made  by  mix- 
ing cement  with  gravel  excavated  for  the  foundation  work.  The  gravel  is  mainly 
limestone  of  varying  quality.  The  gravel  and  sand  went  direct  to  the  mixer  fn»m 
ihe  excAvation  pits.  No  attempt  was  made  to  sift  the  gravel.  It  is  probable  that 
the  sand  is  somewhat  in  excess.  The  proportion  of  the  gravel  concrete  was  prolmbly 
1:4:6,  and  was  use<l  almost  exclusively  in  the  foundation  work.  The  remaining  con- 
crete was  the  usual  proportions  of  1  part  stone,  3  parts  sand,  and  6  parts  broken 
granite,  trap,  or  quartzite.     Dragon  and  Atlas  Portland  cements  were  used. 

(TT-OFF   WALL. 

The  cut-off  wall,  which  extends  under  the  upper  face  of  the  sluices  and  dam,  and 
to  a  depth  of  23  feet  3  inches  below  the  surface  of  low  water,  was  the  most  difficult 
work  encountered.  Springs  were  of  frequent  occurrence  and  necessitated  constant 
care  and  watchfulness.  In  one  place  the  water  was  so  abundant  that  for  a  space  of 
47  feet  a  brick  wall  8  inches  thick,  laid  up  in  quick -setting  cement  mortar,  was  sub- 
stituted for  concrete  and  grout.  There  were  used  in  the  grouting  of  cut-off  wall  191 
barrels  of  pure  cement  and  227  barrels  of  1-2  silica  cement. 

TUBE   MILL. 

The  tube  mill  was  nm  at  intervals  between  July  and  Octolx^r,  grinding  918  barrels 
of  1-1  silica  cement  and  622  barrels  of  1-2. 

BEAR-TRAI*   SLUICE   GATES. 

The  sluice  gates  are  of  the  kind  known  as  the  reversed  Parker  bear  trap  and  are 
similar  in  proportion  to  the  gate  built  in  the  I^ake  Winnibigoshish  Reservoir  dam 
during  1900,  and  described  on  page  2314,  Annual  Report  of  the  Chief  of  Engineers 
for  1901 ,  except  that  the  ones  now  un<ler  construction  are  each  50  feet  long.  The 
dimensions  were  given  in  last  year's  rei)ort.  The  gates  are  built  of  closely  packed 
solid  timbers.  The  hinges  are  forged  steel,  the  fastenings  being  U-shajie,  gripping 
each  timber  from  the  upi>er  and  lower  sides.  The  method  followed  has  not  proven 
to  be  the  most  economical  construction.  If  the  timbers  in  the  gates  had  l^een  sepa- 
rated by  spaces  of  2  inches,  sheathed  with  3-inch  planks,  and  the  hinges  made  of 
castin|2:s  having  planeil  bases  and  l>olted  directly  to  one  face  of  the  leaves,  the  con- 
struction would  have  been  more  rapid  and  economical. 

IX>CK    AND    DAM    NO.    1. 

Initial  construction  work  was  inaugurated  May  15  by  commencement  of  a  roadway 
down  the  cide  of  the  west  bluff.  The  coffer^lam  for  the  lock  was  commenced  the 
middle  of  June. 

During  the  months  of  January  and  February  preliminary  studies  were  ma/i1e  for 
plans  of  the  lock  and  dam. 

The  purchase  of  flowage  rights  has  been  under  the  direct  sui)ervi8ion  of  Mr. 
Davenport,  assistant  engineer,  who  submits  a  seimrate  report. 
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EXrENDITIJRKS. 

The  casn  expenditures  have  been  itemized  in  the  following  table: 

Statement  of  expenditures  from  commencenieiii  of  work  to  June  SO,  190S, 

LOCK  AND  DAM  NO.  2. 

Miscellaneous: 

I.Ands,  surveys,  borings,  water  supply,  etc $30, 819.  27 

Roads,  ditches,  and  sidetrack 4, 041. 43 

Lo<»k  tender's  house 242. 69 

Carpenter  and  blacksmith  shop 1, 588. 68 

Cement  warehouse 954. 77 

Stone  and  sand  bins 2, 476. 52 

Clearing  Government  land 856.  70 

$41,980.06 

Plant: 

Cableway 17,899.93 

Air  compressor 18,894.88 

Pumping  outfit 4, 436. 60 

Crushing  outfit 2, 776. 80 

Mixing  outfit 1, 360. 46 

Tube  mill 5,000.00 

Pile-driver  barges 2, 235. 53 

Tracks  and  cars 4, 484. 29 

Tools 5,169.45 

62,257.94 

LOCK  NO.  2. 

Cofferdam 20,770.60 

Stopping  leaks .' 7, 303. 43 

Pumping 20, 230. 43 

Excavation 17, 420. 04 

Cut-off  walls 8, 009. 03 

Timt>er  and  iron  and  foundation  bolts 35, 406. 41 

Cement 36, 832. 67 

Silica  cement  (exclusive  of  cost  of  materials) 7, 776. 95 

Stone,  granite 18,148.37 

Breaking  stone 4, 603. 41 

Crushing  stone 9, 978.  70 

Crushed  sandstone 4, 864. 82 

Sand 7,556.47 

Mixing  and  placing  concrete 23,  703r  05 

Concrete  forms 15, 595. 63 

Removing  conc^rete 422. 34 

Grouting  foundation,  upper  lock  gate 2, 997.  85 

Permanent  subdrainage 4, 114. 39 

Snubbing  posts 200. 00 

Filling  back  of  land  wall 6,198.93 

Upper  lock  gate 13,770.79 

Lower  lock  gate 18, 844.  70 

Filling  valvcH 1,511.70 

Permanent  coffers 1, 325. 22 

Guide  piers 3, 003.  78 

Dredging 82.71 

290, 672. 42 

DAM  NO.  2. 

Cofferdam 17,191.88 

Pumping 13, 109. 05 

Excavation 15, 850. 43 

Leaks 1,022.13 

Cut-off  walls 3, 555. 34 

Round  piles 4, 596.  79 

Sheet  piles 1,522.87 

Timber  and  iron 25,273.41 

Cemont 18,851.74 

Silica  cement  (exclusive  of  material ) 1, 927. 30 
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Stone $8,301.76 

Breaking  stone 900. 56 

Crushing  stone 3, 377. 31 

Sand 708.68 

Mixing  and  placing  concrete 9, 990. 34 

Concrete  forms 5, 107.  73 

Sluice  gates 12, 828. 16 

Filling  dam  and  behind  land  wall 1, 852. 65 

$145, 968. 02 

LOCK  AND  DAM  NO.  1. 

Miscellaneous: 

Lands,  surveys,  borings,  water  supply,  etc 15, 371. 33 

Roads,  ditches,  etc 419.98 

15,791.31 

LOCK  NO.  1. 

Cofferdam 65.68 

SUPERINTENDENCE  AND  CONTINGENCIES. 

St.  Paul  office 32,309.18 

OfficeChief  of  Engineers 480.00 

Office  division  engineer 137. 50 

Inspection 5, 152. 21 

Watching 7,120.88 

Care  of  dredge 198. 79 

45,398.56 

602, 133. 99 
Very  respectfully,  your  obedient  servant, 

A.  O.  Powell,  AsgistarU  Engineer. 
Maj.  R.  L.  HoxiE,  Corps  of  Engineers, 


B  B  2. 


CONSTRUCTION  OF    RESERVOIRS    AT    HEADWATERS    OF    MISSISSIPPI 

RIVER. 

The  approved  project  and  report  of  progress  of  the  work  up  to 
June  30,  1902,  will  be  found  in  tne  Report  of  the  Chief  of  Engineers 
for  1903,  Part  I,  page  398. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriates 
$250,000  for  reservoirs  at  headwaters  of  Mississippi  River,  and 
Mississippi  River  between  Brainerd  and  Grand  Rapids,  Minn.,  for 
continuing  improvement  and  for  maintenance,  of  which  $10,000  ma}' 
be  expended  oetween  Bminerd  and  Grand  Rapids.  Except  as  so 
provided,  this  appropriation,  with  the  unexpended  balance  of  former 
appropriations,  is  to  be  expended: 

For  the  necessary  renewal  and  repair  of  Winnibigoehish,  Leech  I^ake,  and  Poke- 
gama  Falls  reservoirs;  in  making  a  lurther  investigation,  including  an  examination 
and  survey  of  the  Pine  River  and  Sandy  Lake  reservoirs,  with  a  view  to  determin- 
ing whether  or  not  it  is  advisable  to  renew  and  repair  said  reservoirs;  in  making  a 
further  investigation,  in  the  discretion  of  the  Secretary  of  War,  which  shall  include 
an  examination  and  survey  of  Willow  River  in  Aitkin  County,  to  determine  the 
causes  of  and  the  means  of  preventing  excessive  floods  in  the  river  between  the 
Government  dam  at  Sandy  I^ke  and  IJrainerd,  and  the  effect  thereof  on  navigation; 
in  making  full  and  accurate  surveys  of  the  flowage  lines  of  Winnibigoshish,  Leech 
Lake,  Pokegama  Falls,  Sandy  Lake,  and  Pine  River  reservoirs,  and  in  permanently 
marking  such  lines  on  the  ground;  not  to  exceed  seventy- five  thousand  dollars  for 
the  purchase  of  the  lands  or  easements  therein  which  are  necessarily  subject  to 
overflow  by  reason  of  the  legitimate  operation  of  said  reservoirs  when  completed. 

There  has  been  expended  during  the  past  fiscal  year  the  sum  of 

$86,139.80. 
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Owing  to  the  exhaustion  of  available  funds,  the  work  of  recon- 
struction of  the  reservoir  dams  was  suspended  May  4,  1901,  leaving 
Leech  Lake  Dam  in  an  imfinished  condition.  The  new  appropriation 
became  available  June  13, 1902,  and  work  was  recommenced  on  Leech 
Lake  Dam  June  25,  1902.  The  work  has  been  completed  and  this 
reservoir  is  again  in  use.  Upon  completion  of  the  work  at  Leech 
Lake  Dam  the  available  plant  and  all  remaining  material  that  could 
be  of  use  was  shipped  by  river  and  rail  to  Pokegama  Dam.  The 
demolition  of  the  old  dam  at  Pokegama  was  carried  on  during  the 
winter  and  spring  of  1902-3,  plans  completed  and  approved  for  the 
reconstruction,  the  working  plant  necessary  for  carr3Mng  on  opera- 
tions completed,  contracts  made  for  the  supply  of  necessary  material, 
and  the  work  was  in  readiness  for  pier  construction  at  the  close  of  the 
fiscal  3'car.  Details  of  the  work  done  are  shown  in  accompanying 
report  of  Assistant  Engineer  Thomas  Robinson. 

PINE   BIVEB  BESEBVOIB. 

Kesumption  of  work  on  the  dikes  and  on  the  reconstruction  of  the 
dam  at  Pine  River  reservoir  were  suspended  under  the  terms  of  the 
act  of  June  13, 1902,  pending  further  examination  and  survey.  It  was 
found  that  the  resurvey  already  completed  is  sufiicient  for  an  accurate 
determination  of  flowage  of  this  reservoir,  and  the  examination  has 
been  limited  to  ascertaining  the  basis  of  objections  to  the  continuance 
of  the  reservoir.  The  following  comnmnication  was  received  October 
24,  1902: 

Major  HoxiB,  aS!^.  Paulj  Minn.: 

The  undersigned,  land  owners,  settlers  on  Government  lands,  and  taxpayers, 
residing  on  lands  surrounding  Ooss  I^ke  and  its  tributary  waters,  do  hereby  most 
earnestly  petition  and  request  that  such  steps  be  taken  by  the  proi)er  authorities  of 
the  Government  that  will  cause  a  speedy  removal  and  discontinuance  of  the  Govern- 
ment dam  at  said  Cross  I^ke,  located  at  or  near  section  20,  tf>wnship  137,  range  27, 
in  Crow  Wing  County,  Minn.  Our  request  is  based  upon  the  fact  that  thousands  of 
acres  of  valuable  lanti  is  overflowed  and  rendered  unfit  for  agricultural  purposes,  and 
a  removal  of  this  dam  would  render  all  these  submerged  lands  valuable  and  would 
be  of  great  general  l)enefit  to  the  surrounding  country.  We  would  therefore  most 
respectfully  ask  that  said  dam  be  removed  and  that  we,  the  signers  hereof,  be  per- 
mitted to  have  the  free  use  and  enjoyment  of  our  said  lands. 

To  this  petition  37  names  were  appended.  The  following  reply  was 
sent,  under  date  of  October  24, 1902,  addressed  to  Matt  Kemp,  Jenkins, 
Minn.: 

I  have  to  acknowledge  receipt  of  the  petition  asking  for  the  removal  of  the  Gov- 
ernment dam  at  Pine  River  reservoir. 

Before  it  can  receive  proper  consideration  it  will  be  necessary  that  this  office  be 
furnished  with  full  description  (location,  measurements  by  metes  and  boundn,  etc.) 
of  each  and  every  parcel  or  tract  of  land  ownc^  by  the  signers  of  the  petition  on 
which  it  is  claime<l  that  damage  has  resulted  by  the  operation  of  the  dam. 

To  this  letter  no  reply  has  ever  been  received,  nor  has  anything 
further  been  heard  from  any  of  the  petitioners. 
The  private  lands  affected  by  flowage  from  Pine  River  reservoir 
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as  determined  by  the  original  survey  were  valued  by  a  commission 
appointed  by  the  United  States  district  couii:  under  petition  dated 
August  21,  1884.  The  amount  of  the  award  of  this  commission  was 
paid  into  the  court  January  23,  1885,  and  the  decree  of  the  court 
vested  title  in  fee  in  the  United  States  to  all  such  lands.  Over  lands 
belonging  to  the  State  of  Minnesota  flowage  right  only  was  acquired. 
Public  lands  of  the  United  States  border  upon  other  public  lands 
reserved  for  flowage,  and  upon  such  public  lands  homesteaders  have 
settled  since  the  construction  of  the  dam  and  probably  find  the  flowage 
right  of  the  United  States  irksome.  Owing  to  inaccuracy  of  original 
survey  certain  claims  are  unpaid. 

When  the  detail  maps  of  the  recent  resurvev  of  Pine  Kiver  reservoir 
were  completed,  showing  about  1,719  acres  of  land  subject  to  overflow 
for  which  compensation  has  not  3"et  been  made,  all  available  informa- 
tion as  to  ownership  of  this  land  was  obtained  from  the  United  States 
land  ofiice  at  St.  Cloud,  Minn.,  and  this  will  be  followed  up  by  obtain- 
ing abstracts  of  title,  so  that  ownership  may  be  determined  and  com- 
pensation made  as  in  other  cases.  It  has  not  yet  transpired  that  any 
such  tract  of  land  is  owned  bj^  any  of  the  petitioners  above  referred  to. 

From  Pine  River  below  the  reservoir  complaints  have  been  received 
that  the  operation  of  logging  is  injurious  to  the  grass  lands  bordering 
the  stream.  In  so  far  as  these  complaints  apply  to  the  release  of 
water  from  the  reservoir,  they  can  be  satisfied  by  limiting  the  flow 
during  the  hay -making  season  so  that  the  low-lying  grass  lands  shall 
not  be  overflowed.  All  other  troubles  incident  to  the  operations  of 
logging  must  be  endured.  While  the  supply  of  timber  holds  out  log- 
ging will  certainly  l)e  continued,  and  if  the  Government  dam  were 
abandoned  a  private  dam  would  take  its  place. 

When  a  reservoir  is  constructed  in  the  wilderness  and  a  new  shore 
line  is  formed,  fluctuating  over  a  vertical  distance  of  18  feet,  as  in  this 
instance,  great  changes  take  place  around  the  border;  deadened  timber 
and  caving  banks  mark  a  belt  of  desolation  around  the  former  lake, 
fishing  grounds  are  destroyed  or  shifted,  and  the  continual  change  of 
level  m  the  surface  of  the  water  is  a  source  of  annoyance  to  residents 
around  the  border.  Settlers  have  taken  up  land  in  the  vicinity  of  this 
reservoir  within  the  last  few  years  who  are  in  a  great  measure 
dependent  upon  the  logging  operations  which  are  complained  of  by 
other  settlers  on  Pine  Kiver  below  the  dam.  Some  or  these  would 
doubtless  prefer  to  have  the  lake  in  its  natural  condition. 

The  objections  urged  against  this  reservoir  are  common  to  all  and 
are  not  ordinarily  predicated  upon  any  just  claim  of  injury.  Flowage 
rights  have  been  secured  and  proper  compensation  paid,  except  in 
certain  cases  for  which  provision  is  made.  If  after  such  rights  have 
been  paid  for  the  United  States  abandons  the  reserv^oir,  riparian  owners 
will  get  something  for  nothing,  and  this  would  seem  to  be  the  under- 
lying motive  of  the  present  objection  to  the  maintenance  of  this  reser- 
voir. The  question  of  its  public  utility  in  connection  with  that  of  the 
Mississippi  River  system  has  been  exhaustively  considered  and  favora- 
bly reported  upon  heretofore.  See  report  of  Board  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  II,  pagfes 
1()81-1P)93.  No  objection  can  be  urged  against  this  reservoir  now  that 
was  not  equal I3'  applicable  at  the  inception  of  the  project  for  its  con- 
struction, and  now  that  the  work  is  completed  important  interests  are 
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dependent  upon  it  and  additional  reasons  exist  for  maintenance.  The 
completion  of  the  dikes  and  the  renewal  of  the  dam  should  be  under- 
taken as  soon  as  the  renewal  of  Pokegama  dam  is  completed.  The 
Pine  River  dam  is  now  in  ver}'  bad  condition  and  is  not  trusteed  with 
a  full  head  of  water.  > 

WILLOW   RIVER. 

An  examination  of  Willow  River  has  been  made  to  determine  whether 
sufficient  holding  ground  could  be  found  for  a  reservoir  to  retain  the 
flood  water  of  this  stream.  It  was  ascertained  that  the  construction  of 
a  dam  and  dike  about  6  miles  in  length  with  a  maximum  height  of 
about  24  feet  would  create  a  reservoir  covering  an  area  of  perhaps  20 
square  miles,  having  a  capacit}'^  of  4,350,000,000  cubic  feet.  The  aver- 
age annual  run-oflf  from  the  adjoining  areas  of  the  Mississippi  reser- 
voir system  is  4.8  inches  from  a  totol  average  precipitation  of  26.58 
inches.  The  Willow  River  basin  above  the  site  which  appears  to  be 
available  for  this  dam  has  an  area  of  about  460  square  miles,  which  is 
something  like  eighteen  times  the  area  of  the  reservoir.  The  reser- 
voir would  therefore  retain  all  of  the  annual  run-off  if  this  were  stored, 
with  a  mean  depth  of  8  feet.  The  land  to  be  overflowed  by  such  a 
reservoir  is  capable  of  cultivation  as  a  high  grade  of  farming  land. 
The  cost  of  the  land,  if  condemned  for  public  use,  would  probably  be 
excessive.  The  total  cost  of  the  reservoir  is  roughly  estimated  at 
$550,000.  This  is  $1,11)6  per  square  mile  of  drainage  area  and  $126 
per  million  cubic  feet  of  storage  capacity.  It  is  leather  more  than  the 
present  value  of  the  land  proposed  to  be  protected. 

A  more  advantageous  project  for  an  additional  reservoir  in  the 
upper  Mississippi  system  at  Gull  Lake,  not  far  distant  from  this  site, 
is  now  held  in  abeyance,  the  estimated  cost  being  under  alternative 
plans  $296  or  $387  per  square  mile  of  drainage,  and  $30.92  or  $101  per 
million  cubic  feet  capacity. 

Some  modification  of  flood  discharge  would  necessarily  result  from 
the  construction  of  the  Willow  River  reservoir.  The  total  area  tribu- 
tary to  the  Mississippi  upstream  from  lands  to  be  protected  is  aliout 
6,045  square  miles.  Of  this  the  existing  reservoirs  of  the  upper  Mis- 
sissippi system  can  impound  the  total  i*un-off  of  8,686  square  miles. 
The  Willow  River  reservoir  would  hold  the  run-off  of  an  aclditional  460 
square  miles — in  all  4,146  square  miles — leaving  the  run-off  of  1,899 
square  miles  to  pass  the  overflowed  lands  in  time  of  freshet.  The  con- 
struction of  the  Willow  River  reservoir  would  result  in  holding  })ack 
the  run-off  of  19^  per  cent  of  the  present  flood-producing  area  and 
would  probably  redVice  in  the  same  proportion  the  flood  discharge. 

The  examination  of  Willow  River  was  made  as  part  of  a  "'further 
investigation  to  determine  the  causes  of  and  the  means  of  preventing 
excessive  floods  in  the  river  between  the  Government  dam  at  Sand}^ 
Lake  and  Brainerd,  and  the  effect  thereof  on  navigation."'  The  orii/- 
inal  investigation  was  made  by  Major  Abbot  in  1899-1900;  rey)ort  sub- 
mitted June  4,  1900,  and  published  in  House  Executive  Document 
No.  113,  Fift}' -sixth  Congress,  second  session,  and  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  Part  III,  pages  2343  et 
seq.  The  subject  was  very  fully  investigated  at  that  time,  and  the 
report  is  full  and  comprehensive.     It  was  the  opinion  of  Major  Abbot 
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that  the  ovei-flow  of  the  lands  of  which  the  protection  was  contem- 
plated was  not  at  that  time,  and  would  not  be  in  the  future,  injurious 
to  the  interests  of  navi^tion,  and  that  the  cost  of  protecting  the 
100,000  acres  of  land  exposed  to  overflow  would  exceed  the  value  of 
the  land,  with  exeessive  cost  of  maintenance  thereafter.  In  this  opinion 
I  concur.  The  examination  of  Willow  River  was  made  by  Assistant 
Engineer  A.  O.  Powell,  whose  report  is  herewith. 

SANDY   LAKE   RESERVOIR. 

Further  investigation  is  to  be  made  under  the  act  of  June  13,  1902, 
with  a  view  to  determining  whether  or  not  it  is  advisable  to  renew  and 
repair  the  Sandy  Lake  reservoir.  This  act  further  requires  a  full  and 
accurate  survey  of  the  flowage  line  of  the  reservoir.  The  field  work 
for  the  latter  purpose  will  be  commenced  as  soon  as  that  of  Leech 
Lake  and  Lake  Winnibigoshish  is  completed — earlv  in  the  present 
working  season — and  the  required  investigation  will  be  made  at  the 
same  time.  The  dam  at  Sandy  Lake  reservoir  is  still  in  good  condi- 
tion and  renewal  will  not  be  required  for  several  years. 

SURVEYS. 

The  resurvey  of  the  reservoirs  was  suspended  September  20,  1900, 
because  of  exhaustion  of  the  appropriation.  The  new  appropriation 
became  available  June  13,  1902,  and  the  survey  parties  m  two  prin- 
cipal divisions  took  the  field  during  the  following  month  and  have  oeen 
continuously  oci'upied  to  the  close  of  the  fiscal  year.  The  field  work 
of  resurvey  of  the  reservoirs  at  Leech  Lake  and  Lake  Winnibigosh- 
ish, Pokegama  I^ke,  and  Pine  River  has  been  nearly  completed  and 
the  final  maps  are  in  course  of  preparation.  This  is  all  that  was  con- 
templated in  the  original  estimate  for  such  work,  but  the  act  of  June 
13,  1902,  adds  to  this  the  resurvey  of  Sandy  Lake  reservoir.  A  party 
will  take  the  field  for  the  latter  work  this  summer.  The  cost  of  the 
resurvey  of  the  reservoirs  will  exceed  the  original  estimate  because  of 
this  addition  to  the  work  and  l>ecause  of  the  great  difficulty  of  making 
a  cadastral  survey  in  the  swamps  of  this  region.  The  original  estimate 
of  total  cost  was  $30,000;  the  present  estimate  is  $90,000. 

The  object  of  these  resurvcys  is  to  determine  the  exact  status  of 
lands  bordering  the  reservoirs  with  a  view  to  the  settlement  of  all 
unsettled  claims  for  damages.  Such  settlement  is  provided  for  by 
appropriation  and  is  effected  by  condemnation  or  otherwise  after  the 
completion  of  the  maps  of  survey  and  the  ascertainment  of  ownership. 
The  present  status  of  this  question  is  shown  in  the  accompanying 
report  of  Assistant  Engineer  R.  Davenport. 
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u  eurvey*  and  Iht  renewai  of  the  old  dona  w 

"siSn  office J17,0fl8.65 

Inspcclion 1, 825. 62 

Suail   U'tn-i'cn   Lake  WinoibigMhiBh  and  Leech  Ijike 
dams  684.53 

Examination  of  Long  Prairie  River 32. 42 

Exaininatiou  of  Willow  lUver 3.00 

$19,644.22 

Plant 4,265.82 

Pine  River  reeervoir 2,880.67 

Pokqjaina  FallH  reservoir 9,428.38 

U^h  Ukf  reservoir 24,142.89 

I^ikoWinnil.i,;iwlii^h  reservoir 31,12(1.03 

Sandy  Lake  reservoir 364.64 

At  Aitkin 877.94 

Below  Pok««ama 714. 97 

73,807.34 

Lwids,  easements,  etc. : 

Below  Pokegama 1 ,  254. 34 

Above  Pokegama 8,586.36 

9,  840.  70 

Fine  River  reservoir: 

Dike8l,3,  4,  andU 9,070.24 

Damage  caused  by  crevame  June  17,  1896 1,73.1.00 

10, 803. 24 

Pokegama  Falls  reservoir,  boome 151. 21 

Beconetroction  of  Lake  Winnibigoehieh  dam; 

Minor  building 2, 993. 69 

Plant 9,212.14 

Coftefdam 16,301.40 

Embankments 10,380.42 

Repairs  to  old  foundations 23;  21 3. 29 

ConcreU; 47, 701 .  70 

Cement  house ; 2,311.22 

I«e  Hlnit*  gate 11,366.75 

Tainter  eat^s 16, 751 . 5:1 

Piera  and  booms  above  dam  and  embankment 5, 029. 41 

— 144,261.56 

RecoiiBtriiction  of  Leech  lake  dam; 

RepairH  to  buildings 1, 194,  79 

MiwellanLWis 2,840.42 

Plant 7.350.83 

Cofferdams 13,080.19 

Removal  of  old  dam 2, 013. 06 

Repairs  to  old  foundation 14, 605. 98 

Concrete 21,519.64 

Stop  plank  and  hoisting  gear 1,963.50 

EmbanknientB   3, 801. 40 

Bridge  over  dam 665.83 

68,995.63 

Reconstruction  of  Pok^ama  Falls  dam: 

Excavation      • 190.00 

Embankmeiils 60. 75 

Cotfeniam      6,634.61 

Taint«r  gates 62. 53 

Plant 3,618.43 

Concrete 11,319.62 

Removal  of  old  dam 6, 373. 66 

Repairs  and  alterations  to  buildings 3, 592.  88 

Repairs  to  old  Foundation 195, 89 

Miscellaneous 408. 58 

32,456.85 

Total 359,960.64 
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Moiu*y  Htatevient. 

July  1,  1902,  l^laiK'o  unexpendecl $250, 307. 85 

June  30,  1903,  amount  exjMjnded  during  fii<cal  year 86, 139. 80 

July  1,  1903,  balance  unexpen<led 164, 168. 05 

July  1,  liK)3,  outfiitandinj,'  liabilities 9,201.89 

July  1,  1903,  balance  available 154,966.16 


July  1,  1 903,  amount  covered  by  uncompleted  contrat^ts 15,  700. 00 


\ 


Amount  ( estimated )  required  for  completion  of  existing  project "205, 000. 00 

Amount  that  can  l)e  profitably  exiwnded  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpendeii  July  1,  1903 205, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


ABSTRACT   OK    APPROPRIATIONS. 


By  act — 

Approved  June  14, 1880 $75,000 

Approved  Man;h  3,  1881 ...  150,000 

Passed  August  2, 1882 300, 000 

Approved  July  5,  1884 60, 000 

Approved  August  5, 1886. . .     37, 500 

Of  August  11, 1H88 12, 000 

Approved     JSeptemlwr     19, 
1890 80,000 


Bv  act- 
Approved  July  13,  1892. . 

Of  August  18,  1894 

Passed  June  3,  1S96 

Approved  March  3,  1899. 
Approved  June  13, 1902.. 


$60,000 

51,000 

80,000 

210,000 

250,000 

1,365,500 


ABSTRACT   OF  CONTRACTS    (EMERGENCY )    IN    FORCE. 


Name  of  contractor. 


St.  Paul  Foandrj'  Co 

J.  H.  Web#«ter,  a^idgnee  of  The  Variety  Iron  Works  Co. 


Date. 


Mar.  27, 1903 
Apr.  16. 1903 


Date  of 
beginning. 


Date  of 
expiration. 


Apr.  6,1903 
Apr.  26, 1903 


b  Sept.  1,1908 
Do. 


REPORT  OK    MR.  THOMAH    ROBINHON,   At^HIHTANT    ENGINEER. 

Grand  Rapids,  Minn.,  July  9 ,  190S. 

Major:  I  have  the  honor  to  nubmit  rei>ort8  of  operations  on  the  reconstruction  of 
Leech  Lake  and  Pokegama  Falls  dams,  headwaters  of  Mississippi  River,  during  the 
fiscal  year  ending  June  30,  1903. 


lee<:h  lake  dam. 

After  a  shut-down  of  about  one  year  from  lack  of  funds,  operations  were  resumed, 
and  on  the  1st  of  July,  1902,  the  work  was  well  under  way.  The  plant  was  already 
in  place,  and  so  the  methods  of  i>revious  years  for  handling  materials  and  mixing  and 
placing  concrete  were  followed.  These  were  all  described  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1901,  and  a  further  description  is  deemed  imnecessary. 

After  repairs  were  made  to  buildings  and  j)lant  the  masonry  work  was  resumed  by 
placing  concrete  in  the  fifteenth  pier  and  continued  until  the  remaining  twenty-five 
channel  and  the  north  abutment  piers  w^ere  completeil.    Two  rows  of  sheet  piling  of 

"  Re<juired  for  w^ork  as  contemplated  in  river  and  harbor  acts  approved  March  3, 
1899,  and  June  13,  1902. 
^  Extendeil  twenty  dayb^ 
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6  by  12  inch  timber  were  then  driven  to  connect  the  abutment  with  the  diaphragms 
of  the  north  dike;  the  end  of  the  dike  was  then  filled  with  clay  and  sand,  and  its 
slopes  were  protectetl  with  riprap  below  and  a  surfacing  of  meadow  sods  above  the 
water  line.  The  top  of  the  dike,  across  the  meadow,  had  settled  a  little,  and  a 
surfacing  of  sandy  loam,  ranging  from  6  inches  to  a  foot  in  thickness,  was  placed  upon 
its  top  for  a  distance  of  3,000  feet. 

The  south  bank  of  the  river,  around  the  abutment,  was  graded  and  strengthened; 
the  cofferdam  was  removed;  five  boom  piers,  each  16  feet  square  and  12  feet  high, 
and  three  booms,  each  140  feet  long  and  4  feet  wide,  were  built;  the  stop  planks  of 
the  sluices  were  all  overhauled  and  partly  renewed;  a  timber  wagon  bridge  having  a 
clear  road  width  of  8  feet  was  built  across  the  dam,  and  the  plant  was  dismantled 
and  made  ready  for  transportation.  In  all  these  the  methods  were  simple  and  require 
no  description. 

♦  ♦***»♦ 

DESCRIPTION   OP  LEECH   LAKE   DAM. 

As  rebuilt  the  Leech  Lake  Dam  embraces  the  old  earthwork  dike  and  a  simple 
structure  of  rectangular  concrete  blocks  erected  upon  the  pile  foundation  of  the  ear- 
lier timl)er  dam.  The  maaonry  portion  of  the  work  is  468  feet  long  over  all  and  448 
feet  between  faces  of  abutment.  The  two  abutment  piers  are  each  56  feet  long,  15 
feet  high,  and  10  feet  thick  in  the  main  and  taper  by  ioj^s  toward  top  and  ends. 
The  channel  piers — except  those  on  each  side  of  the  log  sluice,  which  are  16  feet  long 
and  6  feet  thick — are  15  feet  long,  12  feet  high,  and  5  leet  IJ  inches  thick.  The  log 
sluic*e  is  12  feet  and  each  of  the  other  39  sluices  6  feet  wide.  The  gates  of  the  sluices 
are  composed  of  stop  planks  and  are  all  handled  without  machinery,  except  those  of 
the  log  sluice,  where  two  single-geared  winches  are  required. 

The  fish  way,  occupying  the  ninth  sluice  from  the  south  end  of  the  dam,  is  a  modi- 
fication of  the  Cail  system,  and  is  made  by  prolonging  the  piers  at  reduced  height 
and  thickness  25  feet  downstream.  The  floor  of  the  dam  is  of  Oregon  fir  and  pro- 
jects as  an  apron  26  feet  beyond  the  line  of  the  downstream  ends  of  the  piers.  The 
floor  of  the  lo^  sluice,  to  prevent  gouging  while  logs  are  passing,  is  lined  for  20  feet 
of  its  length  with  30- pound  railway  iron. 

Across  the  dam  and  resting  directly  upon  the  tops  of  the  piers  is  a  bridge  of  8  feet 
clear  roadway,  built  of  6  by  12  inch  Oregon  fir  stringers  and  3  by  12  inch  Norway 
pine  flooring  and  protected  by  suitable  side  railings  and  wheel  guards.  - 

The  ends  of  the  dam  at  their  junctions  with  bank  and  dike  are  carried  well  into  the 
earthwork,  whose  slopes  are  protected  against  wave  and  wind  action  by  a  dressing 
of  riprap  and  sodding.    ♦    *    * 

PfJKEOAMA   FALLS  DAM. 

During  the  months  of  October  and  November,  1902,  50  tons  of  boilers,  engines, 
machinery,  and  tools,  and  150,000  feet  B.  M.  of  second-hand  lumber,  but  all  good 
and  practically  serviceable  as  new,  were  brought  down  the  river  from  Leech  Lake 
to  Pokegama,  and  work  was  started  on  repairs  to  the  eld  quarters  and  workshops, 
which  were  badly  out  of  order  and  had  to  be  practically  renewed  on  roofs  and  in 
foundation  timbers.  As  soon  as  the  buildings  were  in  shape  work  of  removing  the 
old  dam  was  Ixjgun.  This  work,  necessarily  done  in  the  winter,  was  tedious  and 
costly.  The  timber  and  rock  ballast  were  largely  frozen  to  a  solid  mass,  which  had 
to  be  moved  piecemeal  by  pick,  ax,  and  bar.  The  rocks  from  the  old  dam  and 
others  gathered  from  the  reservation,  together  with  those  found  later  in  the  spoil 
bank,  were  first  broken  by  hammers  to  proper  size  and  crushed  for  use  in  concrete. 
A  substantial  building  56  by  40  feet,  and  covered  with  corrugated  galvanized  iron, 
was  erected  for  the  double  purpose  of  cement  shed  and  permanent  storehouse  after 
the  dam  is  completed. 

The  old  concrete  plant  was  repaired  and  set  up  substantially  as  it  was  on  former 
works. 

For  the  delivery  of  materials  at  the  works  the  Great  Northern  Railway  put  in  a 
spur  300  feet  long  from  their  main  line.  The  ties  for  this  work  were  furnished  by 
the  United  States. 

As  soon  as  the  ice  had  left  the  river  the  cofferdam  (of  ordinary  post,  brail,  and 
sheeting  timber,  tied  with  IJ-inch  rods  and  filled  with  sand  and  clay)  was  built, 
inclosing  an  area  of  130  by  105  feet — large  enough  for  the  erection  of  six  channel 
piers  and  the  north  abutment.  This  basin  was  puinpe<l  out,  the  remainn  of  the  old 
dam  were  cleareil  away,  an  excavation  of  270  cubic  yards  of  quartzite  rock  was  made 
for  a  recess  under  the  new  log  sluice,  and  the  floor  of  the  dam  was  repaired  prepara- 
tory to  the  setting  of  the  new  piers. 
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Stone  in  the  form  of  granite  bowlders,  sand,  cement,  fuel,  and  lumber  have  been 
reoeivefl.  The  concrete  forms  are  partly  set  up,  and  at  the  close  of  the  fiscal  year  the 
work  is  ready  for  the  building  of  the  piers. 

«  «  ♦  ■  *  •  »  ♦ 

Very  respectfully,  your  obedient  servant, 

Thomas  Robinson,  Asnstani  Enginetr, 
Maj.  R.  L.  HoxiE,  (Jorjys  of  Kng'mcera. 


REPORT  OP   MR.  A.  O.   POWELL,  ASSISTANT   ENGINEER. 

St.  Paul,  Minn.,  June  30,  190S. 

Major:  I  have  the  honor  to  8ul>mit  herewith  a  report  upon  an  examination  of 
Willow  River,  Itasca  County,  Minn.,  made  hy  me  in  compliance  with  your  verW 
instructions  and  in  conformity  with  a  provision  in  the  Mississippi  River  reservoir 
item  of  the  river  and  harbor  act  approved  June  13,  1902.     Said  provision  reads: 

"  In  making  a  further  investigation,  in  the  discretion  of  the  Secretary  of  War, 
which  shall  include  an  examination  and  8ur\ey  of  Willow  River,  in  Aitkin  County, 
to  determine  the  causes  of  and  the  means  of  preventing  excessive  floods  in  the  river 
(Mississippi)  between  the  Government  dam  at  Sandy  Lake  and  Brainerd  and  the 
effect  thereof  on  navigation." 

Before  leaving  St.  Paul  for  Willow  River  ail  the  information  available  in  this 
office  was  collected  and  given  consideration.  Messrs.  Warren  Potter  and  F.  \V. 
Shook,  of  Aitkin,. Minn.,  who  have  been  prominent  in  the  agitation  for  flood  pre- 
vention, were  advised  by  letter  that  I  would  be  in  Aitkin  on  the  evening  of  June  26, 
and  that  I  would  be  glad  to  receive  suggestions  from  them  and  a  description  of  any 
means  they  ha<^l  in  view  for  preventing  excessive  floods.  Neither  of  the  gentlemen 
called  on  me.  My  examination  was  made  June  27  to  June  30  by  driving  through 
the  country  from  Aitkin  to  Grand  Rapids,  with  an  excursion  on  foot  through  the 
swamps,  and  also  by  interviewing  cruisers,  hunters,  and  settlers  upon  the  topography 
of  the  land  within  the  drainage  area  of  Willow  River.  There  are  no  natural  reser- 
voir basins  on' the  river,  except  at  the  extreme  sources  where  it  would  he  of  no  avail 
to  constnict  rt^servoirs  for  the  prevention  of  floods  on  the  Mississippi.  It  was 
apparent  that  a  reservoir  on  Willow  River,  to  be  of  service,  must  be  located  as  near 
the  mouth  as  practicable.  A  tentative  site  was  chosen  on  the  south  line  of  T.  51  N. 
which  would  control  80  per  cent  of  the  drainage  area,  or  464}  square  miles.  The 
records  from  the  reservoir  dams  at  the  headwaters  of  the  Mississippi  River  give  the 
average  annual  run-off  of  streams  in  that  section  of  the  State  as  0.3  of  a  cubic  foot 
per  second  per  square  mile  of  drainage  area.  Upon  this  basis  Willow  River  above 
the  proposed  dam  site  would  furnish  an  annual  average  run-off  of  4,350,000,000 
cubic  feet.  The  maximum  run-off  for  a  wet  year  would  be  twice  that  quantity,  but 
as  the  reservoir  would  bo  operate<i  solely  for  the  prevention  of  floods  below  the  dam 
it  should  have  a  capacity  sufficient  to  hold  one  flood  volume,  which  would  be  prac- 
tically equivalent  to  the  mean  annual  run-off. 

The  reservoir  would  be  created  by  building  a  dam  perhaps  20  or  24  feet  high  and 
flooding  from  16  to  25  st^uarc  miles  of  land  rich  in  agri(;ultural  possibilities.  Major 
Abbot  estimated  the  flooded  areas  on  the  Mississippi  from  W  illow  River  to  Pme 
Knoll,  8  miles  below  Aitkin,  at  1(X),000  acres.  From  Sandy  Lake  south  to  Willow 
River,  and  from  Pine  Knoll  south  to  Brainerd  the  quantitv  of  overflowed  land  is 
comparatively  small.  It  will  l)e  noted  that  a  re8er\'oir  on  Willow  River  would  neces- 
sitate the  flooding  of  16  to  25  per  cent  as  much  land  as  the  total  area  injuriously 
affected  below  Willow  River,  and,  furthermore,  the  Willow  River  reservoir  would 
only  partially  protect  the  lands  sought  to  be  l^enefited.  The  topography  of  Willow 
River  is  unfavorable  for  the  economical  construction  of  a  reservoir.  The  embank- 
ment approaches  to  a  dam  may  reach  6  miles  in  length  and  the  improvement  cost: 

Land  damages,  20  sciuare  miles,  or  12,800  acres,  at  $10 $128, 000 

Dam 150, 000 

Embankments 222, 000 

500,000 
Contingiuicies 50, 000 

Total 560,000 
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My  examination  wafi  made  without  the  aid  of  an  instrument,  and  when  the  diffi- 
culty of  judging  elevations  through  thickljr  wooded  swamps  is  considered,  it  will  be 
seen  that  my  estimate  is  a  rougn  approximation  only,  but  sufficiently  accurate  to 
show  the  magnitude  of  the  undertaking.  To  fully  report  upon  the  cost  of  a  reservoir 
on  the  Willow  River  will  require  a  survey  at  an  expense  of  $10^000. 

Since  the  year  1900  lands  m  this  vicinity  have  doubled,  and  in  most  cases  trebled, 
in  value.  Maior  Ablx)t  gave  their  value  as  $5  per  acre;  they  are  now  worth  from 
$10  to  $15,  and  between  the  Willow  and  Mississippi  Rivers  lands  which  sold  three 
years  ago  for  $3  now  sell  for  from  $10  to  $12  per  acre.  The  tracts  which  would  be 
overflowed  by  the  construction  of  a  reservoir  are  fully  as  valuable  as  those  submerged 
by  the  overflow  from  the  Mississippi  and  comprise  the  richest  soil  in  Aitkin  County. 
That  portion  of  Aitkin  Ck>unty  north  of  Aitkin  is  a  semiwildemess,  but  the  produc- 
tive soil  is  attractive  to  settlers.  When  transportation  facilities  become  available 
this  district  will  form  a  prosperous  farming  community. 

*»«««»♦ 

Very  respectfully,  your  obedient  servant, 

A.  O.  Powell,  Asgigtant  Engineer, 
Maj.  R.  L.  HoxiE,  Corps  of  Engineers, 


REPOBT  OP  MB.  R.  DAVENPORT,  ASSISTANT  BNOINBER. 

St.  Paul,  Minn.,  June  30,  190S. 

Major:  The  following  report  respecting  the  lands  affected  by  flowage  from  the 
reservoirs  at  the  headwaters  of  the  Mississippi  River  is  respectfully  submitted. 

With  the  exception  of  the  lands  overflowed  or  affected  by  the  Pine  River  Reser- 
voir, the  status  of  the  investigation  as  to  the  ownership  of  the  reservoir  lands 
remains  the  same  as  in  the  report  submitted  in  Appendix  X,  pages  1674-1675,  Annual 
Report  of  the  Chief  of  Engineers  for  1902. 

The  field  work  of  the  resurvey  of  I^ake  Winnibigoshish  Reservoir  was  completed 
early  in  June  of  this  year,  and  the  field  work  of  the  resurvey  of  the  Leech  Lake 
Reservoir  is  expected  to  be  finished  next  month;  the  continuation  of  the  investiga- 
tion of  the  ownership  of  the  lands  is  now  awaiting  the  completion  of  the  maps  of 
the  resurvey. 

Pine  River  Reservoir  was  originally  surveyed  in  1880  and  1884,  and  on  all  lands 
then  shown  to  be  overflowed  or  affected  right  of  flowage  was  secured  by  the  United 
States  either  by  quitclaim  deed  or  condemnation,  in  the  latter  case  the  United  States 
acquiring  title  in  fee. 

The  resurvey  of  Pine  River  Reservoir  was  commenced  in  1897  and  was  completed 
in  1899.  The  resurvey  determined  the  location  of  the  flowage  line,  elevation  1,236.7, 
and  also  that  of  the  nigh  contour,  elevation  1,240,  the  latter  having  been  entirely 
omitted  in  previous  examinations. 

The  completion  of  the  maps  of  the  resurvey  and  the  accurate  determination  of  the 
location  and  areas  of  all  ot  the  lands  on  which  the  United  States  has  previously 
acquired  title  or  flowage  right  develops  the  fact  that  there  still  remains  192  tracts  of 
land  within  the  high  contour  limit,  estimated  to  contain  1,719.5  acres,  on  which  right 
of  flowage  or  other  title  is  still  to  be  acquired.  Of  this  area  1,324.5  acres  are  directly 
affected  by  the  reservoir  flowage,  and  395  acres,  between  the  flowage  line  and  the 
high  contour,  are  estimated  to  be  more  or  less  injuriously  affected  by  the  reservoir 
flowage. 

The  United  States  land  office  in  which  these  lands  are  located  supplies  the  follow- 
ing information  as  to  the  ownership  of  the  tracts  of  land  in  question: 


Patented  to  private  parties 

State  of  Minnewta,  State  swamp  indemnity  school  lands,  etc. . . 

Homestead  entry 

Patented  to  Northern  Pacific  R.  R.  Co 

Lands  withdrawn  for  reservoir  purposes  a 

Vacant  land  of  the  United  States 

Tracts  of  land  omitted  from  original  United  States  land  surveys 


Total. 


Tra(!ts. 

Acreage. 

54 

472.9 

4 

82.4 

7 

.•V3.4 

121 

1,107.8 

2 

31.4 

1 

7.8 

3 

13.8 

192 

i 

1,719.5 

1 

a  Withdrawal  not  of  record  in  this  office. 
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In  addition  to  the  right  of  flowage  above  noted  aa  required  by  the  United  States, 
the  title  to  the  lands  reqaired  for  the  17  dikes  constnicted  and  proposed  for  this  re*- 
ervoir  in  still  to  Ik?  acquired.  The  dikes  f^f«?rt»gate  9,890  linear  feet,  and,  when  all 
are  completed,  will  oc^cupy  some  27.3  acres  of  land,  of  which  land  the  status  of  own- 
ership, as  far  as  it  c^n  now  be  determined,*  is  as  follows: 


Supposed  owner  of  Inud. 


Linear  Approxi- 
feet  of       mate 
dike,     acreage. 


State  of  Minnesota 2,300 

Patented  to  private  jwrties 1, 560 

Homestead  entry 300 

Patented  to  Northern  Pacilic  Rwy.  Co ■  4,900 

Reserved  for  reservoir  purposes 830 


Total. 


9,890 


U 

i.% 

.8 

13.5 

2.8 


27.8 


On  the  state  lands  here  noted  as  otxjupied  or  required  for  dikes  the  United  States 
lias  right  of  fiowage  only,  under  ai't  of  legislature  of  the  State  of  Minnesota  ap- 
l)rovea  June  18,  1881.  On  lands  reserved  for  ri'servoir  purposes,  though  opened 
to  homestead  entry  by  act  of  Congress  approved  Jime  20, 1900,  the  right  is  reser\'ed 
by  the  United  States  to  construct  and  maintain  dams,  etc. 

On  lands  noted  as  i>atented  to  private  parties,  taken  under  homestead  entry,  and 
patented  to  the  Northern  Pacific  Railway  Company  title  or  right  to  occupy  the  land 
nas  not  been  obtained. 

The  rei>orted  ownership  of  all  the  lands  here  noteil  is  based  ui)on  the  records  of  the 
Unite<l  States  land  office.     As  numerous  transfers  may  have  been  made  by  the  own- 
ers, the  true  status  of  the  ownership  at  this  time  can  only  be  arrivui  at  by  obtaining 
abstracts  of  title  to  all  of  the  lands  in  question. 
Very  respectfully,  your  obedient  servant, 

R.  Davknpokt,  Assistant  Engineer. 

Maj.  R.  L.  HoxiE,  Corps  of  En^neers, 


B  B  3. 


OPERATING  AND  CARE  OE  RESERVOIRS  AT  HEADWATERS  OF  MISSIS- 
SIPPI RIVER. 

Lake  Winnibigoshish  reservoir  was  in  operation  during  the  past 
fiscal  year,  reconstruction  having  been  completed.  The  reconstruc- 
tion of  Leech  Lake  reservoir  was  completed  about  October  31,  1902, 
and  from  that  time  this  reservoir  has  also  been  in  operation.  The 
work  of  reconstructing  the  dam  at  Pokegama  Falls  reservoir  was  com- 
menced about  November  1,  1902,  and  from  that  time  to  the  present 
this  reservoir  has  not  been  in  operation. 

The  effect  of  the  reservoir  system  when  all  are  in  operation  is  to 
increase  the  stage  of  water  in  the  Mississippi  River  at  St.  Paul  during 
the  low-water  period,  in  late  summer  and  fall,  by  12  to  18  inches. 

During  the  3^ear  minor  repairs  were  made  to  the  telephone  line 
between  Lake  Winnibigoshish  and  Leech  Lake  dams,  also  to  that 
between  Sandy  Lake  Dam  and  McGregor,  Minn. 

The  road  between  Leech  Lake  Dam  and  Bena  was  repaired.  A  new 
house  for  use  of  dam  tenders  at  Leech  Lake  Dam  was  commenced,  and 
at  the  close  of  the  fiscal  year  was  about  three  fourths  completed. 

Expenditures,  exclusive  of  outstanding  liabilities,  to  June  30,  1903 $168, 512. 25 

Amount  expended  during  fiscal  year  ending  June  30,  1903,  exclusive  of 
outetanding  liabilities 10,854.63 
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IHstrUmtion  ofliahililien  inctirred  during  fiscal  years  1^98-1903. 


Pokegama  FalLs  Dam: 

Operating 

Re|>air8 

Land  condemnation 


1»98. 


81,697.42 
144.62 
207.40 


Total I  2,049.44 


Leech  Lake  Dam: 

Operating 

Repairs 

Buildings.... 


Total. 


Lake  Winnibigoshish  Dam: 

Operating 

Repairs 

Buildings  and  grounds  . 


Total. 


1,251.02 
163.95 


1,414.97 


1,734.67 
158.41 


1,893.06 


Pine  River  Dam: 

Operating 1,770.41 

Repairs I      368.05 

Crevasse ;  1,329.72 


Total '  3,468.18 


Sandy  Lake  Dam: 

Operating 

Repairs 


Total. 


Superintendence,  contingencies,  and  St. 

Paul  oflice 

Operating  steamboat  General  Poc 

Hydrological  expenses 


Operating  expenses  applicable  to  all 
reservoirs 

Road  between  Leech  Lake  and  Lake 
Winnibigoshish 


Grand  total 


2.430.44 
671.92 


3,102.36 


3, 184. 17 
1.692.22 
1,109.99 

1,166.38 

407.01 


19,487.80 


1899. 


$1,704.08 


1,704.08 


1,154.45 


1,154.45 


966.10 


966.10 


1,285.28 
188.99 


1,424.27 


1,745.91 
^999.15 


2,745.06 


1,747.75 


<?100.00 
2,539.15 
1,719.16 


14,100.02 


1900. 


$1,804.23 
337.45 


2,141.68 


1,864.11 


1,864.11 


435.72 
05,384.12 


5,819.84 


1,252.00 


1901. 


$1,704.85 


1,704.86 


875.20 


875.20 


722. 4i 

ft3,517.70 

1,587.37 


5,827.49 


1902. 


$1,640.28 


1,640.28 


1,276.68 
9.45 


1,285.13 


1903. 


$887.79 


887.79 


909.65 


3,000.00 


3,909.65 


803.33 

<12,088.81 

640.74 


3,532.38 


1, 269. 75 


1,252.00     1,269.75 


1,681.02 


1,581.02 


3,348.40 


e  120. 00 
1,069.99 
2,652.96 


19.350.00 


1,164.92 


1,622.25 


1,622.25 


930.00 


1,164.92 


930.00 


1,535.44     1,6!M.12 
'      307.27 


1,408.78 


1,535.44 


3,514.62 


2,187.04 
1,583.77 


18,498.12 


1,941.39       1,408.78 


3,458.25 


1,477.65 


14.500.00 


2,519.66 


1,024.05 


12,302.18 


a  Repairing  dike. 

6  Repairing  dike.  $3,117.70. 

<*  Repairing  dike,  $1,078.57. 


d  Telephone  line. 

e  Gauge  readings  at  Deer  River. 


For  commercial  statistics  reference  must  be  made  to  the  reports  upon 
the  improvement  of  the  Mississippi  River. 

Summary  of  expenditures  during  the  fiscal  year  ending  June  30^  1903. 

Services $(),876.31 

Supplies 314.31 

Materials 1,079.61 

Traveling  expenses 232. 15 

Office  expenses  and  contingencies ! 2, 352. 25 


Total 10,854.63 

Money  stdtement, 

July  1,  1902,  balance  unexpended $8,235.07 

Amount  allotted  July  16, 1902 13,l%)0.00 

21,535.07 
June  30,  1903,  amount  exjiended  during  fiscal  year 10, 854. 63 

July  1,  1903,  balance  unexpended 10, 680. 44 

July  1,  1903,  outstanding  habilitieH 2,122.62 


July  1,  1903,  balance  available '^,^^'\.'^ 
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ABSTKACr  OF  TOTAL   LIABILITIES   INCURRED   IN   EACH   FISCAL  YEAR. 


During  fiscal  year  ending  June 
30— 

1896 16,416.19 

1896.... 30,800.15 

1897 35,180.41 

1898 19,487.80 

1899 14,100.02 

1900 19,350.00 

1901 18,498.12 


During  fiscal  year  ending  June 
30— 

1902 $14,500.00 

1903 12,302.18 

Amount  available  June  30, 

1903 8,557.82 

Total 179,192.69 


ABSTRACT  OF  ALLOTMENTS. 


January  25, 1895 $17,590.00 

June  15, 1895 18, 852. 91 

June  20, 1896 5, 000. 00 

July  24,  1896 23,471.98 

For  repairs  to  Pine  River  res- 
ervoir   7,481.86 

August4, 1897 23,870.00 

AugU8t4, 1898 16,347.80 


August  16, 1899 $12,720.02 

July  16, 1900 20,610.00 

September  28,  1900 7,000.00 

August  12, 1901 12,948.12 

July  16, 1902 13,300.00 

Total 179,192. 


B  B  4. 


IMPROVEMENT  OF  ST.  CROIX  RIVER,  WI8CX)NSIN  AND  MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to 
June  30,  1902,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1903,  Part  I,  pa^e  400. 

During  the  past  fiscal  year  there  has  been  expended  the  sum  of 
$2,390.21. 

Owing  to  the  limited  amount  of  funds  available,  work  under  the 
current  appropriation  was  restricted  to  a  thorough  overhauling  and 
repair  of  the  working  plant.  The  river  channel  and  the  working 
plant  have  been  deteriorating  because  of  insufficient  appropriations, 
and,  as  stated  in  the  last  annual  report,  increased  appropriations  are 
needed.  The  economical  use  of  the  existing  plant  in  the  work  of 
maintenance  on  the  St.  Croix  River  requires  an  average  annual 
exnpenditure  of  $3,600. 

The  controversy  which  commenced  in  1897  between  the  logging  and 
the  steamboat  interests  is  still  continued.  Regulations  to  govern  the 
use  of  the  river  during  the  season  of  1901  were  approved  by  the 
Secretary  of  War  June  24, 1901,  under  the  act  approved  May  9,  1900, 
entitled  "An  act  authorizing  the  Secretary  of  War  to  make  regula- 
tions governing  the  running  of  loose  logs,  steamboats,  and  i*aftson 
certain  rivers  and  streams."  They  have  not  proven  to  be  satisfactory 
to  the  steamboat  interests  and  modified  regulations  have  been  under 
consideration.  During  the  season  of  1902  the  flow  of  water  in  the 
river  was  so  controlled  that  the  reeular  operation  of  steamboats 
between  Taylors  Falls  and  Stillwater,  Minn.,  was  not  practicable. 
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Money  statement. 

July  1,  1902,  balance  unexpended $2,617.69 

June  30,  1903,  amount  expended  during  fiscal  year 2, 390. 21 

July  1,  1903,  balance  unexpended 227.48 

July  1,  1903,  outfltandinj?  liabilities 42.00 

July  1,  1903,  balance  available 185.48 


Amount  (estimated)  required  annually  bjr  existing  project «1, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1903 7,200.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS. 


By  act—  By  act — 

Approved  June  18, 1878 $10,000  Approved  September  19, 1890    $8,000 


Approved  March  3,  1879 ...  8, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3,  1881 ...  8, 000 

Passed  August  2, 1882 30,000 

Approved  July  6,  1884 9, 000 

Approved  August  5, 1886 . . .  7, 500 

Of  AoguBt  11, 1888 10,000 


Approved  July  13,  1892 8, 000 

Of  August  18,  1894 4,000 

Passed  June  3, 1896 15,000 

Approved  March  3,  1899 . . .  9, 000 

Approved  June  13, 1902 2, 000 

Total 138,500 


BXPOBT  OF  MR.   R.    DAVENPORT,    ASSI&TTANT  ENGINEER. 

St.  Paul,  Minn.,  June  30 j  1 90S. 

Major:  The  following  re^rt  on  the  improvement  of  the  St.  Croix  River,  Wiscon- 
sin and  Minnesota,  for  me  fiscal  year  endmg  June  30, 1903,  is  respectfullv  submitted. 

Operations  connected  with  this  work  were  confined  to  the  repair  of  the  St  Croix 
Biver  dredging  fieet,  in  August  and  September,  1902,  at  a  total  cost  of  $1,914.03. 
The  work  done  consisted  of  the  removal  from  the  water  and  the  complete  repair  and 
recalking  of  the  hull  of  dredge  Si.  Oroir;  the  repair  and  rearrangement  of  the  dred^ 
machinery,  and  the  return  of  the  boat  to  the  water.  The  seven  bargee,  operated  in 
connection  with  the  dredge  for  supporting  conveyor  pipes,  etc.,  wero  also  repaired 
and  recalked. 

The  last  work  done  on  the  St.  Croix  River  was  in  1900,  when  the  dredging  fleet 
was  operated  on  the  river  between  Taylors  Falls  and  Stillwater,  in  constructing  wing 
and  training,  dams  of  brush  and  stone,  dredging  channels  through  the  bacs,  and 
removing  obstructions  from  the  channel.  It  is  now  reported  that  to  permit  steam- 
boat navi^tion  on  this  section  of  river  at  low- water  stages  some  of  the  bars  will 
again  require  dredging,  and  repairs  are  necessary  on  manv  of  the  brush  and  stone 
dams.  For  safe  steamboat  navigation  it  is  also  reported  that  the  removal  of  a  large 
number  of  obstructions  from  the  channel  will  also  be  necessary  on  this  section  of  the 
river. 

Dred^n^  through  the  bars  and  repair  of  the  training  dams  in  the  vicinity  of  Hud- 
son, Wis.,  IS  reported  to  be  required  to  permit  the  movement  of  boats  and  raft« 
through  Lake  St.  Croix  at  low- water  stages. 

Other  than  the  running  of  loose  logs,  there  was  but  little  traffic  on  the  St.  Croix 
River  between  Taylors  ^lls  and  Stillwater  during  the  season  of  1902,  the  control  of 
the  water  for  loggmg  purposes  preventing  the  successful  operation  of  steamboats. 
Very  respectfully,  your  obedient  servant, 

R.  Davenport,  Asngtant  Engineer. 

Major  R.  L.  Hoxis,  Corps  of  Engineers. 

o  Project  should  be  modified  to  make  annual  expenditure  $3,600. 
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B  B  5. 

IMPROVEMENT  OF  MINNESOTA  RIVI:R,  MINNESOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1902,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1903,  Part  I,  page  401. 

There  has  been  expended  during  the  past  fiscal  year  the  sum  of 
$291.56.  This  trifling  expenditure  was  all  that  available  funds  per- 
mitted, although  the  plant  is  provided  from  another  work.  The 
result,  of  course,  is  insignificant. 

There  is  available  for  the  improvement  of  the  St.  Croix  River  a 
working  plant,  which  is  also  usea  in  connection  with  the  improvement 
of  the  Minnesota  River.  This  consists  of  a  10-inch  centrifugal  pump 
dredge  and  fleet  of  boats.  The  cost  of  this  working  plant  was  about 
SJ7,000.  Under  the  present  project  an  annual  expenaiture  of  $1,000 
for  maintenance  of  the  St.  Croix  and  of  $600  for  maintenance  of  the 
Minnesota  River  is  contemplated  with  the  use  of  this  plant.  This 
does  not  take  into  account  the  deterioration  of  the  plant,  nor  does  it 
provide  adequately  for  the  useful  improvement  of  either  of  the^e 
rivers.  Both  should  be  retained  as  navigable  streams  in  actual  present 
use,  although  not  ranking  high  in  the  list  of  navigable  rivers.  To 
keep  the  working  plant  in  good  order  and  employed  advantageously 
upon  these  two  rivers  in  common  will  require  an  annual  expenditure 
of  $6,000,  an  appropriation  of  $10,000  in  each  biennial  river  and  har- 
bor act.  It  is  proposed  to  divide  the  annual  expenditure  between  the 
two  rivers,  as  follows: 

St.  Croix  River $3,600 

Minnesota  River 1, 400 

The  last  river  and  harbor  act  contains  an  appropriation  of  $2,600  for 
the  removal  of  the  dam  near  the  mouth  of  the  Minnesota  River,  such 
removal  being  left  to  the  discretion  of  the  Secretary  of  War.  The 
appropriation  has  given  rise  to  a  controversy  between  conflicting 
interests  on  this  river.  The  dam  was  put  in  as  the  cheaper  expedient 
for  improving  the  lower  section  of  the  river,  the  alternative  being 
dredging  over  a  distance  of  about  li  miles.  With  the  working  plant 
in  condition,  as  contemplated,  the  cost  of  necessary  dredging  in  lieu 
of  the  dam  would  be  about  $6,000,  including  the  removal  of  the  dam. 
The  dam  is  a  source  of  annoyance  to  residents  on  the  river  banks,  who 
believe  it,  though  without  sufficient  reason,  to  be  a  source  of  injury  to 
them.  Its  removal  would  remove  the  annoyance.  If  the  present 
appropriation  of  $2,600  were  made  applicable  to  the  general  improve- 
ment of  the  river  and  a  further  appropriation  of  $2,600  made  for  the 
same  purpose,  all  interests  would  be  satisfied.  The  expenditure  of 
this  sum  of  $5,000  would  occupy  the  working  plant  during  one  season, 
and  thereafter  an  annual  appi'opriation  of  $6,000  for  maintenance  of 
this  river  and  the  St.  Croix  River  would  give  profitable  employment 
to  the  working  plant. 

During  the  low-water  season  of  1902  the  Fort  Snelling  chute  was 
dredged  out  to  a  depth  of  3  feet  at  mean  low  water. 
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Mb7iey  statement. 

July  1,  1902,  balance  unexpended $306.66 

June  30,  1903,  amount  expended  during  fiscal  year 291. 56 

July  1,  1903,  balance  unexpended 15. 10 


Amount  (estimated )  required  annually  by  existing  project «  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,1903 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP  APPROPRIATIONS. 

By  act —  :  By  act — 

Approved  March  3, 1867  . . .  |37, 500  '         Approved  August  14, 1876. .  $10, 000 

Approved  July  11, 1870 10, 000            Approved  June  18, 1878 10, 000 

Approved  March  3, 1871  ...     10,000            Of  August  11, 1888 10,000 

Passed  June  3, 1896 4,000 

Approved  March  3, 1899 ...  1, 000 


Approved  June  10, 1872 10, 000 

Passed  March  3, 1873 10, 000 

Approved  June  23, 1 874 10, 000 

Approved  March  3, 1875  ...  10, 000 


Total 132,500 


CX)MMERCIAL   STATISmCS. 

There  has  been  little  or  no  freight  traffic  on  this  river  during  the  seasons  of  1891- 
1895,  as  steamboats  could  not  at  all  times  pass  the  bar  at  the  mouth  of  the  river. 
Since  1896  this  difficulty  has  been  partially  removed,  and  although  the  freight  traffic 
has  not  again  developed,  excursion  steamers  from  St.  Paul,  Hastmgs,  Stillwater,  and 
other  points  have  l)een  making  irregular  trips  as  far  as  Shakopee,  the  head  of  navi- 
gation. The  river  is  a  popular  resort  for  these  excursion  steamers  and  for  a  large 
neet  of  steam  and  naphtha  launches.  Statistics  of  passengers  carried  have  not  been 
obtained. 


REPORT  OP   BfR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  Jwm  SO,  190S. 

Major:  The  following  report  on  the  improvement  of  the  Minnesota  River,  remov- 
ing bar  at  mouth,  for  the  fiscal  year  ending  June  30,  1903,  is  respectfully  submitted. 

Operations  on  this  work  were  confined  to  dredging  at  the  outlet.  A  channel  was 
cut  through  the  bar  for  a  length  of  350  feet,  width  of  60  feet,  and  an  average  depth  of 
2  feet,  making  the  available  depth  over  the  bar  about  3  feet  at  the  mean  low-water 
stage.    Total  excavation,  1,555  cubic  yards. 

Very  respectfully,  your  obedient  servant, 

R.  Davenport,  Asmtanl  Engineer. 
Maj.  R.  L.  HoxiE, 

Corps  of  Engineers, 


B  B6. 


IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 

NORTH  DAKOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1902,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1903,  Part  I,  page  401. 

«  Project  should  be  modified  to  make  annual  exj)enditure  $1,400. 
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During  the  past  fiscal  year  there  has  been  expended  the  sum  of 
$6,862.15  upon  the  Red  River  and  its  principal  tributary,  Red  Lake 
River. 

The  work  consisted  of  dredging  in  Red  River  in  the  vicinitjr  of 
Grand  Forks,  N.  Dak.,  and  the  removal  of  obstructions  from  the  chan- 
nel of  Red  Lake  River  above  Thief  River  Falls.  With  the  limited 
appropriations  available  annually  for  this  work,  the  plant  can  not  be 
profitably  employed,  but  is  laid  up  during  most  of  the  working  season. 
On  Red  Lake  River  little  could  be  done  during  the  past  year  except- 
ing the  care  of  the  plant,  which  is  a  fixed  charge  without  any  pro- 
ductive return.  The  cost  of  the  working  plant  for  Red  River  and 
Red  Lake  River  was  about  $25,000,  and  the  cost  of  caring  for  this 
plant  and  of  repairs  on  account  of  deterioration  continues  without 
intermission.  The  work  now  being  done,  and  requiring  to  be  done 
annually  hereafter,  is  in  fact  for  maintenance  only.  The  economical 
use  of  the  working  plant,  including  repairs,  requires  an  annual 
expenditure  of  $7,600,  and  as  appropriations  under  the  river  and 
harbor  acts  are  biennial,  the  appropriation  should  be  $15,000. 

Money  statement, 

July  1,  1902,  balance  unexpended $10,586.40 

June  30,  1903,  amount  expended  during  fiscal  year 6,862.15 

July  1,  1903,  balance  unexpended 3,724.25 

July  1,  1903,  outstanding  liabilities! 1,279.75 

July  1,  1903,  balance  available 2,444.50 


Amount  ( estimated )  required  for  completion  of  existing  project «6, 320. 00 

Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexx)ended  July  1, 1903 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APPBOPRIATIONS. 


By  act — 

Approved  August  14, 1876..  $10,000 

Approved  June  18,  1878 30, 000 

Approved  March  3,  1879 . . .  25, 000 

Approved  June  14, 1880 20, 000 

Approved  March  3,  1881 ...  18, 000 

Passed  August  2, 1882 10, 000 

Approved  July  5,  1884 10, 000 

Approved  A  ugust  5,  1 886 . . .  50, 000 

Of  August  11, 1888 20,000 


By  act — 

Approved    September    19, 

1890 26,000 

Approved  July  13,  1892 25, 000 

Of  August  18, 1894 15,000 

Passed  June  3, 1896 20,000 

Approved  March  3,  1899 ...  25, 000 

Approved  June  13,  1902 10, 000 

Total 313,000 


COMMERCIAL  OTATTSTICS. 

Red  River  of  ilie  North,  J  90S. — Two  steamboats  were  operated  from  Grand  Forks. 
N.  Dak.  Steamer  Grand  Forks,  with  5  barges,  total  tonnage  capaci^,  ^4  tons,  and 
steamer  Fram,  with  5  barges,  total  tonnage  capacity,  196  tons.  Totu  freight  carried, 
20, 086  tons. 

Red  Lake  River,  190S. — Three  steamboats,  from  24  to  50  tons  burden  and  20  to 
30  inches  draft,  were  operated  on  river  and  lake  trafiic;  and  5  steamboats,  from  50  to 


a  Project  should  be  modified  to  make  annual  expenditure  for  maintenance  97,500l 
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150  tons  burden  and  36  to  42  inches  draft,  were  engaged  exclusively  in  lake  traffic. 
Freight  handled  on  river  and  lake,  500  tons. 
Passengers  carried  on  river  and  lake,  948. 
Logs  handled  on  Red  Lake  and  run  down  Red  Lake  River,  82,000,000  feet  B.  M. 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENOINRRR. 

St.  Paul,  Minn.,  JuneSO^  190S. 

Major:  The  following  report  of  operations  in  the  improvement  of  the  Red  River 
of  the  North,  Minnesota  and  Dakota,  ** General  Improvement,*'  during  the  fiscAl 
year  ending  June  30,  1903,  is  respectfully  submitted. 

SEASON  OF  1902. 

The  work  of  repairing  the  dredging  fleet  for  active  operations  was  commenced  at 
Grand  Forks,  N.  l>ak.,  July  22,  and  was  completed  August  20.  This  work  consisted 
of  the  repair  and  recalking  of  the  hull  of  the  steamer  Oaamay  the  construction  of  a 
new  boom  for  dredge  (Hter  Tail,  and  the  partial  recalking  and  repainting  of  the 
entire  fleet  of  boats,  at  a  total  cost  of  $925.31. 

Dredging  operations  were  commenced  August  21  and  were  continued  until  Octol)er 
24,  when  the  fleet  was  returned  to  Grand  Forks  and  laid  up.  The  season's  work 
consisted  of  the  removal  of  stone  and  other  obstructions  from  the  channel  of  the 
river  at  the  Northern  Pacific  Railroad  bridge,  the  dredging  of  a  channel  through  tlie 
landslide  at  Grand  Forks,  and  six  channel  cuttings  through  the  bars  north  of  Grand 
Forks. 

Total  excavation cubic  yards..  17,425 

Length  of  channel  cut linear  feet..  5,400 

Training  dams  formed  with  excavated  material do 5, 400 

Length  of  river  worked  over miles..         .23 

Cost  of  dredging,  per  cubic  yard cents..  15.9 

Cost  of  subsistence,  per  ration do 37.5 

Dredging  in  detaU. 


No.  of 
cut. 


1 

2 
3 
4 

6 
6 

7 


Location. 


Northern  Pacific  R.  R.  bridge.... 

Grand  Forkn  landslide 

Section  16,  town.ship  163,  range  GO 
8cf!tion  5,  township  153,  range  50 . 
Section  32,  township  IM,  range  50 
Section  20,  township  154,  range  50 
Section  17,  township  154,  range  60 
....do 

Total 


Bxcaya- 
tion. 


Cu.  yds. 

190 
1,126 
4.375 
1,850 
8,150 

800 
8,635 
2,400 


17,425 


Channel 
cut. 


Linearjt 


300 
1,600 
750 
1,060 
276 
650 
776 


Training 
dams. 


Linearft. 


5.400 


800 
1,600 
750 
1.060 
275 
650 
775 


5,400 


Miles 

worlced 

over. 


12 
4 

• 

5 
1 


.5 


.6 


23 


Steamer  Ogama,  operating  with  the  dredging  fleet,  towing  the  fleet,  wood  barges, 
etc.,  made  38  trips.  Total  miles  run,  817;  wocS  loaded  and  towed  to  the  work,  140i 
cords.  Steamer  Oaama  operated  as  a  snag  boat,  worked  over  40  miles  of  river  to  the 
north  and  south  of  Grand  Forks,  removing  47  snacs  (8  to  20  inches  diameter),  44  over- 
hanging trees  (4  to  12  inches  diameter),  and  43  lx)wlders  (9  cubic  yards  of  stone). 
The  cost  of  operating  the  steamboat  is  included  in  the  cost  of  the  dredging. 

RED   LAKE  RTVSR,  1902. 

Operations  on  Red  Lake  River  during  the  season  of  1902  consisted  of  the  partial 
repair  of  the  boats,  at  a  total  cost  of  $94.88,  and  the  working  of  the  derrick  fleet  in 
the  removal  of  ol>struction8  from  the  channel  and  banks  of  the  river  above  Thief 
River  Falls,  Minn. 

C)l)«tnictions  removed:  Bowlders,  1,773  (260  cubic  yards  of  stone);  overhanging 
trees,  244  (6  to  12  inches  diameter) ;  snags,  12  (6  to  18  inches  diameter);  length  ot 
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river  worked  over,  11  miles.  Total  cost  of  removal  of  obstructions.  $716.91.  Cost  of 
subsistence,  i)er  ration,  40  cents.  The  work  was  commenced  September  10  and 
closed  October  29. 

SEASON  OP  1903. 

Dredging  operations  were  commenced  on  the  main  Red  River  May  15,  and  to  this 
date  have  neen  continued  on  the  bars  north  of  Grand  Forks,  from  the  point  at  which 
the  work  was  closed  in  1902. 

Channel  cuttings  made 5 

Total  excavation cubic  yards. .  13, 400 

Length  of  channel  cut linear  fe«t. .  4, 000 

Length  of  river  worked  over miles. .  3 

Training  dams  formed  with  excavated  material linear  feet. .  4, 000 

Dredging  in  detail. 


Num- 

l>eroi 

out. 


1 

2 

3 

4 

5 


Location. 


Section  18,  township  164,  range  60. 

do 

do 

Section  7,  t<^)wn8hip  164,  range  50.. 
Section  6,  townshii)  164,  range  60. . 


Excava- 
tion. 


Channel 
cut. 


Cu.  y(U. 
1,300 
3,250 
2,975 
975 
4,900 


Linear  ft 
3& 

1,126 
426 
426 

1.700 


Total 18,400 


4.000 


Training 
dams. 


MUes 

vrorked 

over. 


lAnearft. 
8& 

1,126 
426 
426 

1,700 


4,000 


0.5 
.5 
1 
1 


Steamer  Ogamay  operating  with  the  dredging  fleet,  towing  the  fleet,  wood  barges, 
etc.,  has  so  far  this  season  made  20  trips;  total  miles  run,  333;  wood  loaded  and 
towed  to  the  work,  93f  cords. 

Steamer  Ogamuy  operating  as  a  snag  boat,  has  worked  over  about  60  miles  of  river 
to  the  north  and  soutn  of  Grand  Forks,  removing  105  overhanging  trees  (4  to  21  Indies 
diameter),  36  snags  (6  to  12  inches  diameter),  19  stumps  (8  to  18  inches  diameter), 
and  1  wrecked  ferryboat  (24  by  16  by  2 J  feet),  hauled  out  on  the  bank  in  section  2, 
township  148,  range  29. 

BBD   LAKE  RIVER,  1903. 

Other  than  the  care  of  the  derrick  fleet  and  property  at  Thief  River  Falls,  Minn., 
no  work  of  improvement  has  been  attempted  on  Red  Lake  River  this  year. 

The  Red  River  dredging  fleet,  operating  from  Grand  Forks,  N.  Dak.,  at  present 
consists  of  the  following  list  of  boats:  Dredge  Otter  TaU^  Osgood  dipper  dredge,  hull 
75  by  27.5  by  6  feet;  steamer  Ogama,  stern- wheel  steamboat,  hull  100  bv  22.9  by  4 
feet;* 3  wood  barges,  hull  64  by  16  by  3  feet;  1  slide  scow,  hull  64  by  16  by  3  feet;  1 
quarter  boat,  hull  45  by  16  by  3  feet;  1  warehouse  boat,  hull  45  by  16  by  2  feet;  4 
skiffs. 

With  the  exception  of  2  of  the  wood  barges,  the  quarter  boat,  and  the  warehouse 
boat,  the  fleet  is  in  good  condition  for  future  work.  These  last-mentioned  boats, 
with  the  exception  of  1  of  the  wood  barges  which  has  entirely  ^ven  out,  can  prob- 
ably be  used  for  the  remainder  of  this  season,  but  for  the  contmuation  of  work  in 
1904  the  following  repairs  will  be  necessary: 

2  wood  barges,  64  by  16  by  3  feet,  complete  repair,  $650  each $1, 300 

1  quarter  boat,  45  by  16  by  3  feet,  new  hull 450 

1  warehouse  boat,  45  by  16  by  3  feet,  new  hull 460 

Total  estimated  cost ^ 2,200 

The  Red  Lake  River  derrick  fleet,  operating  from  Thief  River  Falls,  Minn., 
consists  of  the  following  boats:  1  derrick  boat,  nand-power  derrick,  hull  42  by  18 
by  2J  feet;  1  quarter  boat,  capacity  for  crow  of  16  men,  52  by  12  by  2  feet;  1  flat 
lx)at  or  lighter,  hull  24  by  14  by  2i  feet;  1  skiff. 

These  boats  are  in  fairly  serviceable  condition,  but  before  work  is  resumed  will 
require  minor  repairs,  calking  and  painting,  at  an  estimated  cost  of  $300. 
Very  respectfully,  your  obedient  servant, 

R.  Davenport, 
Aisiatard  Engineer, 
Maj.  R.  L.  HoxiE, 

Corps  of  Engineers. 
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B  B  7. 

IMPROVEMENT  OF  WARROAD  HARBOR  AND  WARROAD  RIVER, 

MINNESOTA. 

The  approv^ed  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1902,  will  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1903,  Part  I,  page  403. 

During  the  past  fiscal  year  there  has  been  expended  the  sum  of 
$4,828.15  in  the  partial  construction  of  a  dredge  to  be  used  in  the 
improvement  of  Warroad  Harbor  and  River.  It  is  expected  that  this 
dredge  will  be  completed  during  the  present  season  and  available  for 
work  next  year.  The  project  for  this  work  is  limited  to  the  expendi- 
ture of  $48,000,  already  appropriated,  in  the  construction  of  a  dredge 
and  in  two  seasons'  work  thereafter.  This  project  is  now  under  con- 
sideration by  the  Board  of  Engineers  for  Rivers  and  Harbors  with  a 
view  to  such  modification  as  may  be  desirable. 

Money  statement. 

July  1,  1902,  balance  unexpended ^7,403.37 

June  30,  1903,  amount  expended  during  fiscal  year 4, 828. 15 

July  1,  1903,  balance  unexpended 42,575.22 

July  1,1903,  outstanding  liabilities 4,995.54 

July  1,  1903,  balancre  available 37,579.68 

July  1 ,  1903,  amount  covered  by  uncompleted  contracts 6, 110. 88 

ABSTRACT  OF  APPBOPBIATION8. 

By  act  approved  March  3,1899 $3,000 

By  a<!t  approved  June  13,  1902 45,000 

48,000 


ABSTRACT  OF  CONTRACTS   (kMERGRNCY)    IN  FORCB. 


Name  of  contractor. 


The  S.  Freeman  &  Sons  Manufacturing  Co 

National  Iron  Co 

Lake  City  Engineering  Co 


Date. 


Feb.  9,1908 
Mar.  6,1903 
Mar.  16,1903 


Date  of  be- 
ginning. 


Feb.  14,1908 
Mar.  11,1903 
Mar.  21,1903 


Date  of  ex- 
piration. 


Apr.  30.1908 
May  1.1903 
June  15, 1903 


REPORT  OF  MR.  R.  DAVENFO^,    ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  June  SOj  190S. 

Major:  The  following  report  on  the  improvement  of  Warroad  Harlx)r  and  River, 
Minnesota,  is  respectfully  submitted. 

Operations  in  connection  with  this  work  during  the  past  fiscal  year  have  Ix'en 
mainly  confined  to  the  preparation  of  plans  and  the  purchase  of  matenal  and 
machinery  for  the  construction  of  a  self-propelling  (stem- wheel)  12-inch  centrifugal 
pump  dredge  at  Warroad,  Minn. 

«  «      •  «  «  «  «  » 

It  was  planned  to  commence  the  construction  of  the  dredge  early  in  May^this  sea- 
son, and  the  material  and  the  machinery  was  ordered  with  that  view,  but  the  failure 
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of  the  contractor  to  supply  the  oak  lumber,  with  which  it  was  orif^inally  propoeed  to 
construct  the  hull  of  the  ooat,  and  the  resulting  necessity  for  the  substitution  of  fir 
lumber  for  the  main  part  of  the  hull,  delayed  the  starting  of  tbe  construction  of  the 
hull  of  the  boat  until  June,  1903. 

The  cost  of  the  material  and  machinery  purchased  and  the  work  done  to  this  date 
is  as  follows: 

Lumber  for  hull  and  superstructure $2,216.81 

Iron  work:  Castings,  bolts,  spikes,  etc 2,431.25 

Machinery 7,749.00 

Tools  and  supplies 83.  GO 

Preparation  of  plans  and  work  to  date ,1, 661. 78 

Freight,  estimated  (on  material  and  machinery  delivered  or  contracted 

for) 2,500.00 

Total  to  June  30, 1903 16,641.44 

The  work  so  far  accomplished  at  Warroad  has  consisted  of  the  preparation  of  the 
boat  jrard;  the  construction  of  the  necessary  temporary  sheds  for  the  protection  of  the 
material  and  machinery;  the  receipt,  delivery  at  the  boat  yard,  and  care  of  the  mate- 
rial and  machinery,  and  the  construction  of  about  one-fourth  of  the  frame  of  the  hdl 
of  the  dredge. 

Very  respectfully,  your  obedient  servant, 

R  Davenport,  Asnstant  Engineer. 
Maj.  R.  L.  HoxiE,  Corps  of  Engineers. 


B  B  8. 

SURVEY  OF  RED  LAKE  AND  RED  LAKE  RIVER,  MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to  tTune 
80,  1902,  will  be  found  in  the  Report  of  the  Chi/^f  of  Engineers  for 
1903,  Part  I,  page  403. 

Amount  expended  to  June  30,  1903,  $5,000. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
continuation  of  this  survey.  The  survey  has  been  completed  and  report 
will  be  submitted  on  or  before  August  16,  1903. 

Money  statement. 

July  1,  1902,  balance  unexpended $10.15 

June  30,  19()3,  amount  expended  during  fiscal  year 10.16 


ABOTRACT  OP   APPROPRIATIONS. 

By  act  approved  March  3,  1899 $5,000.00 


B  B  g. 

SURVEY  OF  OTTER  TAIL  LAKE  AND  OTTER  TAIL  RIVER,  MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to 
June  30,  1902,  will  be  found  in  tne  Report  of  the  Chief  of  Engineers 
for  1903,  Part  I,  page  404. 

Amount  expended  to  June  30,  1903,  $3,000. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
continuation  of  this  survey.  The  survey  has  been  completed  and 
report  will  be  submitted  on  or  before  August  15, 1908. 
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Money  statement, 

July  1,  1902,  balance  unexpended $853.34 

June  30,  1903,  amount  expended  during  fiscal  year 853.34 


ABSTRACT  OP  APPROPRIATIONS. 

By  act  approved  March  3,  1899 $3,000 


B  B  10. 


SURVEY  OF  BIG  STONE  LAKE  AND  LAKE  TRAVERSE,  MINNESOTA  AND 

SOUTH  DAKOTA. 

The  approved  project  and  report  of  progress  of  the  work  to  June 
30,  1902,  will  be  round  in  the  Report  of  the  Chief  of  Engineers  for 
1903,  Part  I,  page  404. 

Amount  expended  to  June  30,  1903,  $2,478.84. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
continuation  of  this  survey.  The  survey  has  been  completed  and 
report  will  be  submitted  on  or  before  August  16,  1903. 

it  is  proposed  to  expend  the  balance  of  funds  available  in  continuing 
hydrological  observations. 

Mon4i^y  statement, 

July  1,  1902,  balance  unexpended $3,130.69 

June  30,  1903,  amount  expended  during  fiscal  year 609. 53 

July  1,  19aS,  balance  unexpended 2,521.16 

July  1,  1903,  outstandmg  liabilities 412.19 

July  1,  1903,  balance  available 2,108.97 


ABSTRACT  OF  APPROPRIATION. 

By  act  approved  March  3,  1899 $5,000.00 


B  B  II. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  will  be 
found  in  the  Report  of  the  Chief  of  Engineers  for  1903,  Part  I, 
page  405. 

The  allotment  of  $500,  made  August  6,  1902,  was  expended  in  the 
reestablishment  of  gauges  between  Lock  and  Dam  No.  2  and  the 
mouth  of  Minnesota  River,  and  in  making  daily  readings  of  the  same 
as  far  as  practicable. 
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Money  statement, 

August  6,  1902,  amount  allotted $500.00 

June  30,  1903,  amount  expended  during  fiscal  year 500.00 

8UMMABY  OF  EXFENDirUBBB  DURING   FISCAL  YEAR  ENDING  JT7NB  30,  1903. 

Contingencies $4. 13 

Materials 40. 00 

Services 455.87 

500.00 


ABSTRACT  OF   ALLOTMENTS. 


For  fiscal  year  ending  June  30 — 

1889 $900.00 

1890 600.00 

1891 900.00 

1892 900.00 

1893 500.00 

1894 500.00 

1895 500.00 

1896 500.00 

1897 500.00 


For  fiscal  year  ending  June  30 — 

1898 $500.00 

1900 500.00 

1903 500.00 


Total  allotted 7,300.00 

Returned  to  Treasury 1,079.94 

Total  expended 6,220.06 


APPENDIX  C  C. 


IMPROVEMENT  OF  MISSOURI  RIVER,  OF  OSAGE  RIVER,  MISSOURI  AND 
KAJS'SAS,  AND  OF  GASCONADE  RIVER,  MISSOURI. 


REPORT  OF  CAPT,  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1 .  Missouri  River. 

2.  Osage  River,  Missouri  and  Kansas. 


3.  Gasconade  River,  Missoori. 


United  States  Engineer  Office, 

Sixmx  City^  Imoa^  Jidy  16^  1903. 

General:  I  have  the  honor  to  submit  herewith  my  annual  report 
upon  the  improvement  of  the  Missouri  River  [and  Osage  and  Gascon- 
aae  rivers]  for  the  fiscal  year  ending  June  30,  1903. 

*-  *  *  *  *  «  « 

H.  M.  Chittenden, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A. 


CC  I. 

IMPROVEMENT  OF  MISSOURI  RIVER. 
»♦♦»*♦* 

A  condensed  history  of  the  Government  work  on  the  Missouri  River 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1903,  page  405. 
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OPEKATION8  FOR  THE  FISCAL  YEAR  19(tt-a. 
LOWER  RIVER. 

Owing  to  the  small  size  of  the  appropriation  (act  June  13,  1902, 
$175,000)  work  was  limited  mainly  to  maintenance  and  repairs.  The 
following  apportionment  of  the  appropriation  was  made  m  a  project 
approved  by  the  Chief  of  Engineers  August  1,  1902: 

Operating  snag  boat  (two  seasons) $20, 000 

Work  at  Nebraska  City 500 

Work  in  vicinity  of  St.  Joseph 53, 000 

Work  near  mouth  of  Little  Blue 4, 000 

Work  at  Lexington 600 

Work  at  Gla^arow 7,500 

Work  at  Miami 500 

Work  above  Kocheport 5, 000 

Work  in  first  reach 40,000 

Work  at  Hermann 2,000 

Balance  unprovided  for 42, 000 

At  St.  Joseph  work  was  carried  on  during  the  season  of  11102,  result- 
ing in  the  repair  of  4,137  feet  of  revetment  in  Bon  Ton  and  Elwood 
bends  and  the  construction  of  3,396  feet  of  new  revetment  extending 
from  the  mouth  of  Soap  Creek  to  the  work  put  in  in  1899. 

At  Nebi-aska  City  the  dikes  were  rescreened  during  the  month  of 
March,  1903. 

In  the  first  reach  some  work  was  done  during  the  months  of  March 
and  April  for  the  protection  of  the  Chamois  bankhead. 

Work  was  in  progress  at  Little  Blue  in  the  month  of  May,  1903, 
when  the  great  nood  of  last  spring  arrived,  suspending  all  operations 
and  covering  the  bottom  lands  with  water  throughout  flie  entire  valley 
from  St.  Joseph  down.  This  flood  had  not  subsided  sufficiently  at  the 
close  of  the  fiscal  year  to  determine  the  extent  of  damages  resulting 
from  it. 

Snagging  operations  were  carried  on  during  the  season  of  1902  by 
the  steamboat  J.  B,  McPherson. 

Trcmsfer  of  property, — The  vast  accumulation  of  propjerty  and  rec- 
ords of  the  late  Missouri  River  Commission  during  its  nineteen  years' 
existence  had  to  be  disposed  of  when  the  works  of  the  Commission 
were  transferred  to  this  office.  The  records  were  sent  to  Sioux  City, 
together  with  a  part  of  the  office  furniture,  the  balance  being  trans- 
ferred to  other  offices.  Of  the  plant  accumulated  at  the  Gasconade 
boat  yard  a  large  portion  was  sold  at  auction,  March  27,  1903,  and 
other  portions  have  been  transferred  to  various  districts  under  the 
provisions  of  the  river  and  harbor  act  of  June  13,  1902.  The  total 
amount  accruing  to  the  appropriation  for  the  river  from  these  sales 
and  transfers  is  $21,605.24. 

For  detailed  information  as  to  the  operations  of  the  past  ^^ear  on 
the  lower  river,  see  report  of  United  States  Assistant  Engineer  S. 
Waters  Fox.  Mr.  Fox  separated  his  connection  with  the  Govern- 
ment service  on  the  15th  of  May,  1903,  to  enter  private  business.  He 
had  been  employed  under  the  Engineer  Department  on  the  Missouri 
River  for  twenty-five  years.  A  great  portion  of  the  work  on  the 
lower  river  has  been  executed  unaer  his  immediate  supervision,  and 
to  his  effoi*ts  are  largely  due  whatever  of  value  these  works  have  CQU- 
trihuted  to  the  science  of  river  engineering. 
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UPPER  RIVER. 

By  project,  approved  August  1,  1902,  the  appropriation  for  work 
on  the  upper  river  ($100,000)  was  allotted  as  follows  to  cover  two 
seasons'  operations: 

For  snagging $16,000 

Work  at  Bismarck,  N.  Dak 4,000 

Work  at  Pierre,  S.  Dak 12,000 

Work  at  Yankton,  8.  Dak 15,000 

Work  at  Elkpoint,  S.  Dak r. 13,000 

Work  at  Sioux  City,  both  banks 20,000 

Balance  unprovid^  for 20, 000 

The  onljr  operations  besides  snagging"  during  the  season  of  1902 
consisted  m  repair  work  at  Pierre,  S.  Dak.,  and  Sioux  City,  Iowa, 
the  construction  of  1,800  feet  of  revetment  at  Elkpoint,  S.  Dak., 
and  the  extension  of  the  revetment  above  the  Combination  Bridge, 
right  bank,  Sioux  City,  a  distance  of  1,982  feet. 

Operations  are  now  in  progress  at  Yankton  embracing  the  repair 
and  extension  of  the  dikes  at  tnat  point. 

Snaking  was  carried  on  from  August  to  November  by  the  steam- 
boat Winaan. 

For  details  of  the  season's  operation,  see  report  of  Mr.  Bathurst 
Smith,  United  States  assistant  engineer. 

ESTIMATES. 

In  making  future  appropriations  for  the  river,  the  present  arbitrary 
division  into  the  upper  and  lower  districts,  with  the  dividing  point  at 
Sioux  City,  shoula  oe  abolished  and  the  river  be  treated  as  a  whole. 
While  the  appropriation  should  be  based  upon  estimates  for  specific 
localities,  it  should  itself  be  in  lump  sum.  The  reason  for  fiiis  is 
that  the  river  and  harbor  bill  generally  covers  a  period  of  two  vears, 
and  the  expenditures  authorizea  frequently  extend  to  a  period  of  three 
years  from  the  date  of  the  estimates.  In  an  unstable  stream  like  the 
Missouri  conditions  are  certain  to  arise  within  that  period  requiring 
work  which  could  not  be  foreseen.  The  appropriation  should  have 
sufficient  elasticity  to  permit  every  emergency  to  be  met  as  it  arises. 
There  could  be  no  possible  reason  to  divert  funds  from  any  necessary 
work  included  in  the  estimates,  while  at  the  same  time  it  would  hie 
possible  to  meet  any  ordinary  exigency  not  foreseen  when  the  esti- 
mates were  prepared. 
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Mon4iy  stutenwnt, 

LOWER   RIVER. 

July  1,  1902,  balance  unexpeiideil $175,598.53 

Received  during  the  year «21, 635. 99 

Total  available 197,2^4.52 

June  30,  1903,  amount  exi)ended  during  fiscal  year Ill,  039. 56 


July  1,  1903,  balance  unexiHjnded . 
July  1,  1903,  out*^nding  liabilities 

July  1,  1903,  balance  available 


86,194.-96 
14, 398.  77 

71, 796. 19 


Amount  (estimated)  recjuired  for  completion  <»f  existing  project Indefinite. 

UPPER   RIVKR.  ^ 

July  1,  1902,  balance  unexpended ^106, 716.51 


Total  available 106,716.51 

June  30,  1903,  amount  ex  landed  during  fiscal  year 46, 938. 39 

July  1,  1903,  balance  unexpended 59,778.12 

July  1,  1903,  outstanding  liabilities 7,569.54 


July  1,  1903,  balance  available 


52, 208. 58 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 


ENTIRE  RIVER. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balances  unexpended  July  1, 1903: 

For  works  of  improvement $1,969,000.00 

For  maintenance  of  improvement 722, 500. 00 

For  snagging  and  dredging 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  river  and  harbor  act  of  1899. 


2, 741, 500. 00 


APPROPRIATIONS  AND   ALLOTMENTS,  EXCLUSIVE  OP  THOSE   FOR  SNAGGING,  FOR  IMPROVING 

UPPER  MISSOURI   RIVER. 


Act  of — 

August  14, 1876 $20,000 

June  18, 1878. 42,500 

March  3,  1879 60,000 

June  14, 1880 43,000 

March  3,  1881 66,000 

August2, 1882 <?115,000 

July5,  1884 140,000 

AugU8t5, 1886 60,000 

Augustll,  1888 200,000 


Act  of — 

February  22,  1890 ^$300, 000 

July  13,  1892 ^50,000 

August  18, 1894 110,000 

March  2,  1895 40,000 

June3, 1896 235,000 

March3,  1899 205,000 

June  13, 1002 100,000 

Total 1,886,500 


«  Received  from — 

Osage  River  appropriation  for  transfer  of  materials $2, 638. 69 

Capt.  H.  M.  Chittenden,  refunded  on  account  of  overpayment 30. 75 

Transfers  of  surplus  property 7,546.15 

Sale  of  condemned  and  surplus  property 11,420.40 


ft  Improvement. 
Snagging 


^$2,832.42  of  this  transferred  to  work  below  Sioux  City. 
^$192,912  of  this  afterwards  aHotted  to  Bna^ng. 
^$163.51  of  this  afterwcurds  allotted  to  BBsug^n^. 


21, 635. 99 

106, 267. 60 

448.91 

106, 716. 51 
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In  addition  to  the  above  amounts  about  $60,000  from  the  appropriations  for  the 
survey  of  the  river  from  Fort  Benton  to  the  mouth  was  spent  on  the  part  above 
Sioux  City. 

APPROPRIATIONS   FOR  IMPROVING   UPPER   MISSOURI   RIVBR  BY   SNAGGING. 

Allotments  made  from  appropriations  of  1890  and  1892  for  improvement 
of  upper  Missouri  River $193, 073. 53 

Act  of— 

March  3,  1893 50,000.00 

August  18,  1894 50,000.00 

June  3,  1896 • 60,000.00 

March  3,  1899 50,000.00 

Total.. 393, 073. 53 

APPROPRIATIONS   AND    ALLOTMENTS    FOR    IMPROVING    MISSOURI    RIVER    FROM    MOUTH    TO 

SIOUX   CITY,  IOWA. 

Act  of — 

July  6, 1884 $640,000.00 

August  5,  1886 375,000.00 

August  11,  1888 1,000,000.00 

February22,  1890 75,000.00 

September  19,  1890 800,000.00 

July  13,1892 600,000.00 

March  3,  1893 700,000.00 

August  18,  1894 , 700,000.00 

March  2,  1895 710,000.00 

June  3,  1896 300,000.00 

June  4, 1897 300,000.00 

July  1,1898 300,000.00 

Januarys,  1899 100,000.00 

March  3,  1899  (river  and  harbor ) 100, 000. 00 

March3,  1899  (sundry  civil) 200,000.00 

June6,  1900  (sundry  civil) 250,000.00 

June  13,  1902 175,000.00 

Total  specific  appropriations $7, 325, 000. 00 

Balance  from  former  appropriations: 

Act  of  August  2, 1882,  applied  to  works  above  Sioux 
City,  Iowa 4,000.00 

Survey  of  Missouri  River  from  mouth  to  Fort  Ben- 
ton   8,844.39 

Act  of  August  5,  1886,  applied  to  removing  obstruc- 
tions from  Missouri  River 1, 982. 80 

Total  balances 14,827.19 

Refunded  on  account  of  overpayments,  etc 3, 453. 09 

Received  from  Osage  River  for  transfer  of  materials 2, 638. 69 

Received  from  transfers  of  surplus  property 7, 546. 15 

Received  from  sale  of  condemned  and  surplus  property 11, 420. 40 

Total 7, 364, 885. 52 


COMMERCIAL  STATIOTICS. 

During  the  calender  year  1902  the  number  of  boats  engaged  in  carrying  freight  and 
passengers,  exclusive  of  those  doing  a  strictly  ferriage  business,  was  8,  with  a  total 
tonnage  of  620.    The  freight  and  passengers  carried  by  them  are  as  follows: 

Grain tons..  14,226 

Coal  and  wood do 3, 176 

Lumber , do 3, 475 

General  merchandise do 8, 523 

Lime  and  cement do 123 

Miscellaneous do 1, 125 

Livestock do 423 

Total 31,071 

PaflBengers 639 

Gommeroe  of  the  river,  expressed  in  mile-tons,  2,230,^^. 
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Trajjic  by  river  rcucht'M. 


Ywir. 


1902. 


Riv«»r  rettchcH  between — 


Freight. 


,    l*a.sH?n- 


I 


pers. 


Sioux  City  and  Fort  YRtcs 

Fort  YaUw  and  Fort  BerthoM, 
Great  Falls  mid  Stubbs  Ferrv  , 


Tim*. 
9.60;i 


221 
41H 
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COMMERCE    OP   THE   MISSOURI    RIVER   FROM    MOUTH    TO    SIOUX   CITY,    IOWA,    DURING    THE 

CALENDAR   YEAR   1902. 

The  long-distance  trade  was  done  by  the  St.  Louis  and  Hermann  Packet  Company, 
with  their  steamers  Grapevine  and  Kennedy,  in  the  trade  between  St.  Louis  and 
Rocheport. 

The  steamer  St,  Joseph  made  one  trip  from  Wolfs  Point  to  St.  Louis,  loaded  with 
wheat.  For  the  balance  of  the  season  she  was  engaged  in  the  excursion  business 
jit  St.  Joseph,  Mo. 

These  steamers  and  those  engaged  in  the  local  trade  carried  609  passengers  during 
the  year. 

The  following  table,  giving  the  amount  of  freight  carried,  towed,  and  rafted,  but 
not  including  any  ferriage,  is  an  approximation  to  the  lower  Missouri  River's  trade 
for  1902: 

Table  1 


Class. 

Grain. 

Live 
stock. 

Lumber 

and 

wood. 

Building 
material 
and  sand. 

General 
merchan- 
dise, farm 
machin- 
ery, etc. 

Total. 

Mile- 
tons. 

Long-trade  packets 

7bn«. 
3.930 

19,882 

Tbns. 
361 

1,853 

Ton$. 
1,172 

5,816 

Tons. 
237 

7,408 
834,164 

Tons. 
2,289 

3,647 

Tons. 
7,989 

38,051 

834, l&i 

12,073 

18,250 

• 
1,435,605 

626,925 

Short-trade  packets  and  miscella- 
neous boats 

Sand  and  wood  steamers  and  barges . 

429,492 

Rafts 

12,073 
5,750 

570,187 
164,750 

Riprap,  willows,  »nd  lumber,  used 
by  private  parties  for  bank  pro- 
tection in  tne  vicinity  of  Kansas 
City,  Mo 

a  12, 500 

Total 

23,262 

2,214 

24,811 

854,804 

5,986 

410,527 

8,226,909 

a  Stone,  riprap. 

The  following  table  nves  the  totals  for  the  different  claases  of  trade  during  the 
last  six  years,  for  lower  Missouri: 

Table  2. 


Class. 


Long-trade  packets 

Short-trade  packets  and  miscellaneous 

boats 

Sand  and  wood  steamers  and  barges.... 

Rafts 

MattrcHs  brush,  stone,  and  dike  material, 

for  ban  k  protection 


Total. 


1902. 


7,989 

38,051 

834,164 

12,078 

18,250 


410.527 


Total  tons  carried. 


1901. 


7,806 

87,588 

468,840 

10,985 


569,669 


1900. 


4,897 

34,787 

282,895 

5,727 


277,806 


1899. 


716 

87,610 

218,514 

6,275 


268,114 


1898. 


3,641 

39,245 

252,152 

5,755 

19,000 


819,798 


1897. 


4,499 

40,476 

341,710 

4,844 


391,029 


Table  3. — Comparative  commerce  of  the  lower  Miuouri  River,  expressed  in  mile-tons. 


Class. 


Long-trade  packets 

Short-trade  packets 

Sand  and  wood  steamers  and  barges 

Rafts 

Mattress  brush,  stone,  and  dike  material, 
for  bank-protection  work , 


Total. 


Mile-tons. 


1902. 


1,435,605 
626,925 
429,492 
570,137 

164.750 

3,226,909 


1901. 


999,116 

1,089,767 

668,783 

195,872 


2,903,538 


1900. 


558,807 
360,378 
460,440 
103,975 


1,488,600 


1899. 


98,198 
410,530 
422.606 
126,482 


1,057,761 


1898. 


526,304 
622,872 
369.948 
146,487 

376,000 

1,929,661 


1897. 


661,024 
447,433 
473,459 
1&1,569 


1,736,485 
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REPORT  OP  UNITED   8TATE8   ASSISTANT   ENGINEER  S.  WATERS  POX. 

Captain:  I  have  the  honor  to  submit  the  followiiijg  annual  report  of  operations 
under  m  v  charj^e  on  the  Missouri  River,  from  Sioux  City,  Iowa,  to  its  month,  for  the 
part  of  the  current  fiscal  year  ending  March  31,  1903. 

Operations  comprised  care  and  repair  of  plant,  moving  plant,  revetment  construc- 
tion and  repair,  dike  repair,  examinations  and  surveys,  and  snasmng. 

The  work  was  carried  on,  in  accordance  with  your  project  oiJuly  20,  with  funds 
derived  from  the  following  sources: 

Appropriation  for  improving  Missouri  River  from  its  mouth  to  Sioux 

City,  Iowa,  river  and  harbor  act  of  June  13,  1902 $175,000.00 

Balance  left  over  from  previous  appropriation 94. 29 

Sale  of  Construction  materials  to  work  of  cx>nstruction  of  Lock  and  Dam 
No.  1,  Osage  River,  Missouri 2,638.69 

Total  available  funds 177,733.98 

The  total  expenditure  to  March  31  was  $92,256.89. 

PROJBCTT. 

Your  project  of  July  20,  approved  by  the  Chief  of  Engineers  August  1,  1902,  pro- 
vided for  the  expenditure  of  $175,000,  as  follows: 

For  operating  snag  boat  during  two  seasons $20,000 

For  work  at  Nebraska  City 500 

For  work  in  the  vicinity  of  St.  Joseph,  Mo 53, 000 

For  work  near  mouth  of  Little  Blue  River 4, 000 

For  work  at  Lexington,  Mo 500 

For  work  at  Glasgow,  Mo 7, 500 

For  work  at  Miami,  Mo 500 

For  work  above  Rocheport,  Mo 5, 000 

For  work  in  First  Reach '. 40,000 

For  work  at  Hermann,  Mo 2, 000 

&dance  unprovided  for 42, 000 

Total 175,000 

PLANT. 

With  the  exception  of  the  snag  boat  C.  R,  SuUr^  a  small  lot  of  furniture,  and  rec- 
ords in  the  field  ofl^ces  at  Jefferson  City  and  Glasgow,  and  that  in  use  in  the  general 
office  of  the  Missouri  River  Commission  at  St.  Ix>uis,  all  of  the  property  of  every 
kind  pertaining  to  the  improvement  of  Missouri  River  from  its  mouth  to  Sioux  City, 
Iowa,  was  in  storage  at  the  United  States  boat  and  supply  yard.  Gasconade,  Mo. 

All  of  the  floating  plant,  excepting  the  snag  boat,  had  been  on  the  storage  ways  since 
May,  1901,  and  some  of  the  hulls  for  a  greater  length  of  time.  For  want  of  funds 
no  repairs  had  been  made  meanwhile  to  floating  plant,  ways,  or  yard  appliances. 
In  fact,  plant  repair,  of  a  character  indicated  by  tne  condition  of  the  plant,  had  been 
neglectea  for  want  of  funds  so  many  years  that,  except  for  twelve  100-foot  bai^ges, 
built  in  1900,  the  lower  Missouri  was  practically  without  floating  plant  with  which 
to  commence  operations  when  notification  of  approval  of  project  was  received. 

The  work  of  repairing  such  pieces  of  floating  plant  as  would  be  needed  during  the 
season  on  Missouri  River  work  and  at  Lock  ana  Dam  No.  1,  Osage  River,  was  com- 
menced July  25,  precedence  being  given  to  the  latter.  Owing  to  an  almoist  unprec- 
edented scarcity  of  skilled  labor  and  the  nondelivery  of  materials  and  supplies  the 
repairs  were  not  completed  until  September  16. 

The  following  pieces  were  repaired  and  launched: 

For  use  on  Missouri  River  work:  1  steam  tender,  Atalanta;  2  hydraulic  graderB, 
Nos.  7  and  8;  1  ofiice  boat,  on  64-foot  barge;  2  mattress  boats;  8  barges,  1^  by  25 
feet;  1  barge,  64  by  16  feet. 

For  use  on  Osage  River:  1  pile  driver.  No.  8,  with  Nasmyth  steam  hammer;  2 
barges,  100  by  25  feet;  1  barge,  64  by  16  feet. 

The  cost  of  this  work  was  $4,252.5*8,  of  which  $308.94  was  chaiged  to  Osage  River 
appropriation. 

The  towage  of  the  plant,  for  Missouri  River  work,  379  miles  upstream  to  St.  Joseph 
reach,  was  accompli8he<l  l>etween  the  dates  of  August  22  and  September  30,  at  a  cost 
of  ^3,794.26.     In  performing  this  work  the  hired  steamers  Kennedy  and  C.  W.  Lycn 
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and  U.  S.  steam  tender  Atalanla  were  employed,  the  first  two  receiving  each  $40  per 
day  and  fuel.  The  Atalanla  was  retained  in  service  on  the  St.  Joseph  reach  until 
the  5th  of  December,  when  she  was  laid  up  for  the  winter,  with  the  balance  of  the 
fleet,  in  a  natural  ice  harbor  near  Wathena,  Kans.  She  was  placed  in  commission 
again  March  12  and  employed  first  on  the  St.  Joseph  reach.  At  the  close  of  that 
month  she  was  engaged  in  removing  plant  from  St.  Joseph  to  Little  Blue  reach. 

The  allotment  of  $20,000  to  cover  the  expense  of  snagging  operations  on  the  lower 
river  for  two  seasons  was  too  small  to  justify  the  use,  as  heretofore,  of  the  snag  boat 
C.  R.  Sitter.  It  was  therefore  decidea  to  tio  the  work  with  the  snag  boat  James  B. 
McPhersorij  which  could  be  operated  for  about  one-half  the  expense  of  the  Suter, 
Between  the  dates  of  August  4  and  23  the  McPherson  was  repaired  and  launch e<l  at 
the  ice  harbor  in  Big  Sioux  River,  and,  after*  having  her  boiler  and  steam  connec- 
tions tested  by  the  Uniteti  States  inspector  of  boilers,  was  placed  in  commission  on 
August  28.    Tne  cost  of  repairs  and  launching  was  $1,714.04. 

Current  repairs  of  minor  importance  were  made  from  time  to  time  by  her  own 
crew,  exceptmg  the  repair  of  a  hole  in  her  bow.  The  latter,  caused  by  a  snag  fall- 
ing on  deck,  was  repaired  at  a  cost  of  $106.29.  The  McPherson  was  laid  up  in  ordi- 
nary for  the  winter  m  the  mouth  of  Gasconade  River  on  November  29. 

Tlie  snag  boat  C  R.  Svier  has  not  been  in  commission  since  October  29,  1900. 
Since  March,  1901,  through  the  courtesy  of  the  engineer  officers  in  char^,  she  has 
l)een  lying  opposite  Chester,  111.,  with  the  inactive  fleet  of  the  Mississippi  River 
improvement  between  the  Ohio  and  Missouri  rivers,  in  the  care  of  two  watchmen. 
The  roof  of  the  boat  was  re-covered  during  the  winter,  at  an  expense  of  $577.75. 

In  compliance  with  your  verbal  instructions  a  force  was  organized,  and,  on  the 
17th  of  December,  began  the  work  of  overhauling  the  host^.  yard  at  Gasconade,  with 
a  view  of  selecting  and  storing,  on  reduced  area,  such  serviceable  articles  as  can  be 

Erofitably  used  in  the  improvement  of  the  river,  and  of  disposing  of  the  remainder 
y  condemnation  and  sale,  or  otherwise,  as  might  be  most  advantageous  to  the 
United  States.  The  estimated  field  cost  of  this  work  is  $9,750,  including  the  cost  of 
rebuilding  storage  and  launching  ways  that  will  be  adequate  for  the  remaining 
plant.  The  latter  work  March  31,  being  about  80  per  cent  toward  completion,  was 
still  in  progress. 

On  the  9th  and  10th  of  February  the  unserviceable  property  at  the  boat  yard  was 
insi)ect€^d  and  condemned  by  Capt.  Horace  M.  Reeve,  U.  S.  Army,  acting  inspe(;tor- 
general.  The  condemned  property  ordered  sold  by  the  Inspector-General  and 
numerous  other  articles  authorized  to  be  sold  as  surplus,  being  no  longer  needed  for 
the  improvement  of  Missouri  River,  were  sold  at  public  auction  at  Gr^conade,  Mo., 
on  March  27.     The  gross  receipts  from  the  sales  were: 

From  condemned  property 1 $2, 158.  75 

From  surplus  property 9, 261. 65 

Under  date  of  January  10  I  submitted  an  estimate  amounting  to  $12,422.60  of  the 
cost  of  repairing  the  retained  floating  plant.  On  the  same  day  you  verbally  author- 
ized the  work  to  be  done,  and  measures  were  at  once  taken  with  a  view  of  getting 
the  plant  in  readiness  for  next  season's  operations.  None  of  the  lumber  for  these 
repairs  has  yet  arrived,  and  only  such  repairs  have  been  made  as  were  possible  with 
stock  of  materials  on  hand. 

REVETMENT  REPAIR  AND   EXTENSION,  OT.  JOSEPH,  MO. 
******* 

St.  Joseph  is  situated  on  the  left  bank  of  the  river  in  the  bight  of  the  lower  one  of 
a  series  of  bends,  the  general  alignment  of  which  is  similar  to  the  letter  S.  A 
threatened  cut-off  through  the  neck  of  land  opposite  the  city  of  St.  Joseph  and  later 
on  one  through  the  neck  immediately  above  led  to  the  construction  by  the  General 
Government,  during  the  period  from  1877  to  1889,  of  over  7.3  miles  of  bank  revet- 
ment. This  work  is  about  equally  divided  in  length  between  Bon  Ton  bend,  the 
upper  one  of  the  series,  and  Belmont  and  Elwood  l^nds,  the  latter  two  being  i)rac- 
tically  one  bend. 

In  the  interim  (1877  to  1899)  the  river  made  extensive  encroachments  on  the  left 
bank  in  the  l>end  l)elow  the  city,  600  acres  of  land  having  l>eeu  swept  away  during 
that  period.  The  building  in  that  locality  of  several  Targe  packing  houses  and 
stock  yards,  aggregating  in  value  some  millions  of  dollars,  hasennanced  value  of  land 
far  beyond  that  at  which  they  are  usually  held  for  a^cultural  purposes.  This  has 
been  the  real  basis  of  recent  appeals  by  the  involved  interests  for  governmental  aid. 
In  1889-1900  protection  works  were  placed  there,  conedflting  of  2,659  linear  feet  of 
revetment  ana  a  jongitudinal  dike  330  feet  in  length.    The  latter  extends  down- 
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stream  from  near  the  lower  end  of  the  former  and  has  caased  accretions  to  form  that 
mask  the  bank  below  it  for  a  considerable  distance. 

An  examination  of  the  improvement  works  in  St.  Joseph  reach  on  July  18  and  19 
disclosed  the  following  conditions: 

In  Bon  Ton  bend. — A  breach  in  the  revetment  2,600  feet  (estimated)  in  length,  in 
the  locality  of  5,000  to  7,500  feet  below  the  head  of  the  work;  slight  indications  of  a 
break  about  150  feet  in  length  near  the  lower  end  of  the  bend;  bare  places  on  the 
upper  bank  work  in  the  vicinity  of  the  St.  Joseph  Water  Company's  pumping  station 
near  the  head  of  the  bend;  otherwise  in  ^ood  condition. 

Belmont  ami  Elwood  bends. — A  breach  m  the  Elwood  revetment  600  feet  in  length 
(estimated),  in  the  locality  of  3,500  to  4,100  feet  above  the  lower  end  of  the  work, 
the  shore  line  deeply  indented,  and  a  violent  eddy  attacking  the  bank  at  upper  end 
of  the  bay;  otherwise  in  good  condition  throughout. 

Bdow  ISl.  Joseph,  Mo. — Revetment  and  dike  in  good  condition,  the  latter  apparently 
affording  protection  to  bank  below  for  a  distance  of  nearly  1  mile;  more  or  less 
active  caving  of  the  left  bank  from  the  head  of  the  revetment  of  1809  upstream  to 
the  mouth  of  Soap  Creek. 

It  was  noted  that  there  was  a  marked  increase  in  the  volume  of  flow  in  the  chute 
which  follows  the  right  bank  below  the  foot  of  the  £lwood  revetment,  and  there  was 
evidence  of  recent  caving  of  the  main  bank  there. 

The  tendency  of  flow  through  this  chute  is  to  increase  the  difficulty  of  passage  of 
river  craft  through  the  draw  of  the  Grand  Island  Railway  Company's  bridge  and  to 
augment  the  att^k  against  the  left  bank  of  the  river  below  the  Dridge. 

The  expenditure  of  the  sum  of  $53,000,  provided  for  in  vour  approved  project, 
contemplated  closing  the  gaps  in  the  Bon  Ton  and  Elwood  revetments,  with  new 
revetment,  and  extending  the  revetment  of  1899  upstream  to  Soap  Creek. 

Work  was  commenced  September  23  and  carried  on,  with  some  interruptions  due 
to  weather  conditions  and  delavs  in  receipts  of  materials,  until  January  16,  when 
operations  were  suspended  for  the  season.  At  that  time  the  only  work  remaining  to 
be  done  was  a  small  amount  of  upper  bank  pavement,  requiring  about  230  tons  of 
stone,  at  the  head  of  the  Bon  Ton  oreak.  This  was  accomplished  between  the  dates 
of  March  12  and  21,  completing  the  authorized  work  in  St.  Joseph  reach. 

The  following  is  a  statement  of  the  work  accomplished: 

Bon  Ton  bend. — Two  thousand  five  hundred  ana  fifty-eight  linear  feet  of  standard 
revetment,  closing  gap  in  old  work;  189  linear  feet  upper  uank  restored;  490  linear 
feet  of  old  revetment  repaired  by  fairing  out  subbank  with  sink  fascines  and  repair- 
ingupper  bank  where  necessary. 

Elwood  bend. — Nine  hundred  linear  feet  of  revetment  restored,  of  which  757  linear 
feet  entirely  rebuilt  and  143  linear  feet  upper  bank  work  only. 

Bdow  St.  Joseph. — Three  thousand  three  hundred  and  nmety-six  linear  feet  of 
standard  revetment,  extending  from  head  of  revetment  of  1899  to  Soap  Creek;  536 
tons  riprap  stone  stored  on  bank  into  piles  for  emergency  use. 

The  work  was  performed  b^  hired  labor  and  purchase  of  material  in  accordance 
with  law  and  existing  regulations.  A  portion  of  the  strand  and  all  of  the  clips  used 
were  taken  from  a  supply  left  over  from  previous  works.  The  brush  was  acquired 
by  hired  labor. 

The  cost  of  these  works,  aggregating  $50,655.87,  is  shown  in  item  in  the  accompa- 
nying Exhibits  A,  B,  and  C. 

NEBRASKA  CITY,  NEBB. 

Your  project  provided  for  the  expenditure  of  the  sum  of  $500  in  making  any 
needed  repairs  to  the  five  pile  dikes  on  this  reach. 

An  examination  on  the  5th  of  March  disclosed  that,  with  the  exception  of  dikes 
Nos.  3  and  5,  the  structures  needed  no  repairs,  and  those  two  required  only  partial 
renewals  of  curtains. 

The  work  was  accomplished  with  a  small  force,  between  March  11  and  18,  at  a 
cost  of  $114.14. 

FIRST  REACH,  CHAMOIS,  MO. 

Your  project  provides  for  the  expenditure  of  $40,000  for  the  repair,  maintenance, 
and  completion  of  works  in  first  reach. 

An  inspection  on  the  22d  of  March  disclosed  the  bank  head  near  Chamois,  Mo.,  in 
a  damaged  condition  and  seriously  threatened  by  fiankine  movement  from  above. 
Measures  were  at  once  taken  and  work  is  now  in  progress  looking  to  the  repair  and 
neenforcement  of  the  structore. 
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8NAGOINO. 

The  snag  boat  James  B.  McPherson,  leaving  Sioax  City  on  August  30,  worked  her 
way  downstream  to  near  Washmj^n,  Mo.,  by  September  24.  On  this  trip  special 
attention  was  given  to  reaches  of  nver  on  which  commercial  boats  ply.  In  compli- 
ance with  your  instructions  a  through  run  was  then  made  to  Kansas  City,  Mo.,  the 
boat  arriving  there  on  October  2. 

From  October  4  to  7  the  boat  was  utilized  in  inspecting  the  river  from  Kansas  City 
to  the  mouth,  yourself.  Col.  Amos  Stickney,  Corps  of  Engineers  (Division  Engi- 
neer), and  the  writer  being  on  board.  The  inspecting  party  left  the  boat  at  St.  Louis, 
and  the  latter,  after  taking  on  supplies,  was  cleared  for  Missouri  River  the  9th  of  Octo- 
l)er,  with  instructions  to  work  her  way  upstream  from  the  mouth  to  Kansas  City,  Mo. 
On  the  20th  of  October,  while  working  under  these  orders,  near  the  mouth  of  Grand 
River,  a  snag  fell  on  deck,  causing  damage  that  made  it  necessary  to  take  the  boat  to 
Kansas  City  for  repair. 

Leavinff  Kansas  City  November  5,  she  worked  her  way  downstream  to  Hermann. 
Mo.,  by  the  17th  of  that  month,  and  then  returning  to  the  Gasconade  River  was  laid 
up  in  ordinary  for  the  winter  just  below  the  Missouri  Pacific  Railway  Company's 
bridge. 

The  following  work  was  accomplished  during  the  season. 

Number  of  snags  removed,  193;  number  of  snags  abandoned,  3:  number  of  piles^ 
pulled,  66;  numMr  of  trees  felled,  270;  number  of  miles  run  downstream,  1,466; 
number  of  miles  run  upstream,  769. 

The  expense  of  operating  the  snag  boat  from  the  time  she  was  put  in  commission 
until  laid  up  for  the  winter  was: 

Labor $4,088.44 

Fuel 1,227.95 

Subsistence 916.80 

Supplies,  lines,  etc 788. 84 

Traveling  expenses 148. 69 

Total  cost  of  operating  two  and  one-half  months 7, 170. 72 

The  snag  boat  was  again  placed  in  commission  on  the  14th  of  March,  the  intention 
being  to  make  an  early  working  tour  from  the  mouth  of  the  river  to  Boonville,  Mo., 
with  a  view  to  clearing  the  way  for  commercial  boats. 

Owing  to  a  sudden  nse  the  stage  of  river  was  too  high  at  that  time  for  snagging,  and 
you  authorized  the  use  of  the  boat  for  an  inspection,  by  myself  and  AssiiSant  Engi- 
neer Bathurst  Smith,  of  the  river  from  Kansas  City  to  tne  mouth. 

The  inspection  trip  was  made  between  March  20  and  23. 

The  sna^^  boat  worked  her  way  upstream  from  the  mouth  to  Gasconade  by  March 
27,  pulling  11  snags  en  route.  At  the  close  of  the  month,  the  river  being  still  too 
high  for  snagging,  she  was  engaged  on  construction  work  near  Chamois. 

INSPBCTION  OF  WORKS,  EXAMINATIONS  AND  SURVEYS,  AND  SPECIAL  REPORTS. 

Kansas  Ciiyy  Mo.y  to  mouth  of  river, — All  works  below  Kansas  City  were  inspected 
twice  during  the  year,  October  4  to  7  and  March  ^  to  23. 

Dakota  CUy^  Nebr. — In  compliance  with  your  instructions  an  examination  of  the 
river  in  the  vicinity  of  Dakota  City  was  made  on  the  30th  of  July.  A  report  on  the 
situation,  with  a  project  and  estimate  of  cost  of  work  deemed  necessary  to  protect  the 
town  front,  was  prepared  and  submitted  the  same  day. 

PlniUmiotiihf  Nebr. — A  special  examination  and  partial  survey  were  made  at  this 
point  October  21,  with  a  view  of  getting  some  information  concerning  a  ponton 
bridge  recently  built  there. 

Nebraska  OUy,  Nebr. — An  examination  of  the  works  on  this  reach  was  made 
March  5. 

BiUoj  Nebr. — Advice  having  been  received  that  the  revetment  in  Rush  Bottom 
bend,  above  Rulo,  Nebr.,  was  threatened  by  a  flanking  movement  from  alx>ve,  an 
examination  of  that  work  was  made  February  11.  The  report  proved  to  be  without 
foundation.  The  revetment  was  found  to  be  intact  throughout  the  bend,  and  its 
upper  end  protected  by  shore-bar  growth  of  much  more  extensive  area  than  formerly. 

St.  Joseph,  Mo. — A  special  examination  of  the  St.  Joseph  reach,  as  called  for  in 
section  1  of  the  river  and  harbor  act  of  June  13,  1902,  was  made  July  18  and  19. 

Partial  shore-line  surveys  in  the  reach  were  made  in  September  and  November, 


o  Taken  from  the  wreckage  c»f  l)aiik  head  1  D,  above  Rocheport,  Mo. 
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the  former  showing  the  location  and  extent  of  breaks  in  the  revetments,  the  latter 
showing  the  extent  of  bank  erosion  opposite  St.  Joseph. 

At  arui  near  mouth  of  Kaw  River. — A  special  examination  of  Kaw  River,  as  called 
for  ir  section  14  of  the  river  and  harbor  act  of  June  13,  1902,  was  made  February  8. 

In  addition  to  the  inspections  above  referred  to,  special  inspections  or  examma- 
ticns  and  surveys  were  ma<le  at  points  below  Kansas  City,  as  follows. 

Little  Blue  reach. — An  examination  and  partial  survey  of  this  reach  was  made 
August  22. 

LexingUniy  Mo. — An  examination  of  the  river  in  the  vicinity  of  Lexington,  Mo., 
on  March  20,  was  made  the  subject  of  a  special  report  to  you,  dated  April  4. 

Bakers  bendy  opposite  CarroUton,  Mo. — An  application  by  private  individuals  for 
authority  to  build  dikes  for  the  protection  of  land  in  Bakers  oend  was  investigate<l. 
and  an  examination  of  the  river  in  the  locality  of  the  proposecl  structure  was  made 
July  29.    The  matter  was  made  the  subject  of  a  special  report,  dated  August  1. 

Miamiy  Mo. — An  examination  and  partial  survev  of  this  reach  was  made  Octo- 
ber 23. 

Glasgow  Beach, — An  examination  of  this  reach  on  the  21st  of  March  was  made  the 
subject  of  a  special  report  dated  April  4. 

Above  Rocheportf  Mo. — A  special  examination  and  survey  of  Diana  Bend,  in  the 
\dcinity  of  old  bank  head  1  D,  was  made  August  20  and  21,  and  a  report  accompanied 
by  a  map  of  the  survey  was  submitted  under  date  of  August  30. 

At  Hermann^  Mo. — A  hydrographic  survey  of  Hermann  Harbor  and  its  approaches 
was  made  September  23  to  October  2,  and  a  chart  prepared. 

Hoxoard  Beiid^  above  ^.  Charles j  Mo. — An  examination  and  partial  survey  of  the 
reach  was  made  October  22. 

Very  respectfully,  your  obedient  servant,  S.  Waters  Fox, 

Assistant  Engineer. 

Capt.  H.  M.  CuiTTKNDEN,  Corps  of  Engineers. 


Exhibit  A. 

Elements  of  iwrk  and  cost  in  item  of  repairs  to  revetment  in  Bon  Ton  bend,  August,  1902, 

March,  190S. 


Classification  and  extent. 


Grading  bank,  2,747  linear  feet: 

Labor 

Board  and  traveling  expenses 
Supplies 


C!on«tmction  and  anchorage  of  2.583  linear  feet  mattress: 

1,387.94  cords  brush 

21,G12  pounds  |-inch  strand 

1,758  cable  clips , 

Labor , 

Board  and  traveling  expenses 


Ballasting  mattress,  2,668  linear  feet,  and  paving  upper  bank,  2,747  linear  feet: 

7,807.05  tons  stone 

Labor 

Board  and  traveling  expenses 


Light  repairs  of  490  linear  feet  of  revetment  lower  down :  Labor 

Towboat  service,  superintendence,  and  all  other  items  of  expense,  excepting 
general  office  and  plan t  Items 


Total  cost  of  repairs  in  Bon  Ton  bend 


Cost  in 
item. 


9653.67 

166.89 

4.87 


1.90L47 

1,192.96 

157.88 

1,951.66 

71.45 


6,843.71 

6,070.94 

50.26 


Total 
coet. 


S726.4S 


5,274.94 


11,964.91 
149.81 

2,324.77 


20.439.86 


Note.— Materials  on  hand  from  previous  appropriation  to  amount  of  $1,192.98  shown  In  this 
exhibit. 
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Exhibit  B. 

Elements  of  work  and  cost  in  item  of  repairs  to  revetment  in  El^vood  bendy  October  and 

December^  1902, 


ClassLficatiou  and  extent. 


Grading  900  linear  feet  bank: 

Laf>or , 

Bojird  and  traveling  expenses. 
Supplies 


ConHtniction  and  anchorage  of  757  linear  feet  mattress: 

3*10  (tords  brush 

7.203  pounds  |-inch  strand 

586  cable  clips 

Labor 

Board  and  traveling  expenses 


Ballasting  mattress.  757  linear  feet,  and  paving  900  linear  feet  upper  bank: 

2, 201 .25  tons  stone 

Labor 

Board  and  traveling  expenses 


Cost  in 
item. 


%\\\.  26 

55.62 

2.61 


520.60 
397.61 

62.46 
457.83 

19.42 


2,033.96 

1,165.41 

14.36 


Towboat  service,  superintendence,  and  all  other  items  of  expense,  excepting 
general  oflQce  and  plant  item 


Total  cost  of  repairs  in  El  wood  bend 


Total 
cost. 


«a02.51 


1,447.92 

3,213.73 
684.33 


5,548.49 


Note. — Materials  on  hand  from  previous  appropriations  to  amount  of  9397.61  shown  in  this  exhibit. 


Exhibit  C. 

FAeinei\i»  of  w(trk  and  cost  in  item  of  building  3,896  liiuar  feet  of  standard  revetment  in  the 
}yeiid  below  St.  Joseph  y  Mo,  y  from  mouth  of  Soap  Oreek  to  a  vniction  with  the  revetment 
built  in  the  fall  of  1899. 


Classiflcation  and  extent. 


Gniding  3,396  linear  feet  bank: 
I  jibor 


Board  and  traveling  expenses 
Supplies 


Constniction  and  anchorage  of  3,421  linear  feet  mattress: 

1,098  cords  brush 

28,814  pounds  |-inch  strand 

2,344  cable  clips 

I^bor 


Board  and  traveling  expenses 


Ballasting  mattress  and  paving  upper  bank,  3,39G  linear  feet: 
8,760.05  tons  stone 

lit'st^rve  stone  stored  on  bank  for  emergency  use: 
151  tons  on  sections  2  and  3. 
38r»  tons  on  sections  16  to  20. 


536  tons  stone 
I^bor 


Board  and  traveling  expenses 


Total  cost  of  revetment  extension  below  St.  Joseph 


Total 
cost. 


2,326.26 

1,493.92 

209.84 

2,248.49 

90.65 


8.970.29 


709.66 

4,527.82 

78.93 


Towboat  service,  superintendence  and  all  other  items  of  expense,  excepting  '■ 
general  ofScc  and  plant  items 


9969.95 


6,369.16 


14,286.70 
3,051.71 


24,677.52 


Note.— Materials  on  hand  from  previous  appropriations  to  amount  of  $1,110.07  are  shown  in  this 
exhibit. 
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REPORT  OF   MR.  BATHUROT  SMITH,  ASSISTANT  BNOINEER. 

Sioux  City,  Iowa,  June  SO,  190S. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
upi)er  MiBsouri  River  during  the  fiscal  year  ending  June  30,  1903. 

Bunnarck  Harbor. — The  amount  allott^  from  tne  appropriation  of  June  13,  1902, 
for  work  at  this  point  was  $4,000,  only  repair  work  bemg  contemplated. 

The  only  work  done  was  the  rebracing  and  rescreening  of  the  group  of  right  bank 
dikes  near  Mandan.    This  work  was  done  in  March,  19&,  at  a  c^st  of  $715.40. 

Pierre  and  Fort  Pierre. — The  amount  allotted  from  the  appropriation  of  June  13, 
1902,  for  work  at  this  point  was  $12,000. 

Extensive  rejmirs  were  made  to  the  works  at  this  point.  The  north  end  of  Marion 
Island  Dam  was  raised  and  strengthened,  about  700  feet  of  the  revetment  at  the  head 
of  Marion  Island,  which  had  been  undermined  by  the  strong  current  at  this  point, 
was  rebuilt  and  the  revetment  was  extended  205  feet  downstream;  extensive  repairs 
were  made  to  the  revetment  at  the  center  of  Marion  Island,  and  minor  repairs  were 
made  to  the  dikes  on  both  sides  of  the  river.  Rock  was  also  hauled  in  place  for 
repairing  the  revetment  below  Bad  River.  In  addition  to  the  reconstruction  of  a 
portion  of  the  revetment  at  the  head  of  Marion  Island,  it  has  been  decided  to 
strengthen  the  revetment  at  the  most  exposed  point  with  a  dike  constructed  close 
to  and  parallel  with  the  bank.  This  work  was  begun,  but  was  not  finished  at  the 
close  of  the  fiscal  year. 

The  cost  of  the  205  feet  of  new  revetment  constructed  was  $1,321.50,  and  the  cost 
of  repairs  to  old  work  was  $7,766.40. 

The  scarcity  of  labor  at  this  point  and  the  constant  changing  of  the  force  employed, 
due  to  the  high  wages  paid  on  ranches,  added  greatly  to  the  cost  of  this  work. 

Yankton. — The  amount  allotted  from  the  appropriation  of  June  13,  1902,  for  work 
at  this  point  was  $15,000. 

It  has  been  decided  to  expend  this  allotment  in  extending  the  right-bank  ^roup  of 
dikes  begun  in  1897,  with  the  view  of  forcing  the  river  over  to  the  Yankton  side  and 
restoring  the  steamboat  landing  at  that  place.  The  floating  plant  for  this  work  has 
been  calked  and  materials  ordered,  but  no  construction  work  has  been  done.  Two 
hundred  and  forty-seven  of  the  oak  piles  stored  at  Yankton  were  rafted  down  for  use 
in  this  work. 

Elkpoint. — The  amount  allotted  from  the  appropriation  of  June  13,  1902,  for  work 
at  this  point  was  $13,000. 

It  was  decided  to  expend  this  allotment  in  filling  in  with  standard  revetment  the 
gap  of  1,800  feet  between  the  pieces  of  revetment  constructed  in  1899  and  1900.  This 
work  was  completed  in  September  to  December,  1902,  making  7, 364  feet  of  continuous 
revetment  at  this  place. 

The  stone  for  tne  work  was  purchased  at  Dell  Rapids,  S.  Dak.,  being  brought  to 
Elkpoint  on  cars  and  hauled  to  the  river  bank,  a  distance  of  3  miles,  by  teams.  The 
brush  was  obtained  mostly  by  hired  labor,  a  portion  being  obtained  by  contract  Six 
hundred  and  fifteen  tons  of  rock  were  left  on  the  bank  to  be  used  in  case  of  emer- 
gency.   The  scarcity  of  labor  at  this  place  increased  the  cost  of  the  work. 

A  detailed  statement  of  the  cost  of  the  fieldwork  is  given  in  Exhibit  A  attached  to 
this  report. 

Siou.v  Oily. — ^The  amount  allotted  from  the  appropriation  of  June  13, 1902,  for  work 
on  l>oth  banks  at  this  point  was  $20,000. 

On  the  Nebraska  siae  a  revetment  1,982  feet  in  length  was  constructed  from  the 
lower  end  of  the  work  completed  in  1900  to  the  upper  end  of  the  longitudinal  dike 
constructed  by  the  bridge  company.  Between  this  point  and  the  bridge  the  bank  is 
holding  well  and  seems  to  be  in  no  danger  of  cutting. 

The  bank  revetted  had  previously  been  protected  by  a  woven-brush  mattress  extend- 
ing from  the  top  of  the  oank  into  the  nver  100  feet  outside  of  the  low-water  line, 
constructed  by  the  railroad  company  in  1890.  No  rock  was  used  in  this  work  by  the 
railroad  company  except  a  sufficient  quantity  to  sink  the  mattress,  the  woven  oiat- 
tress  being  depended  on  to  prevent  the  erosion  of  the  bank  above  low  water. 

When  tne  bank  was  examined  to  determine  the  character  of  the  work  required  it 
was  found  that  the  mattress  above  the  low-water  line  had  rotted  and  had  disappearod, 
but  below  the  low-water  line  it  seemed  for  the  most  part  to  be  in  good  conoition  as 
far  as  could  be  ascertained.  It  was  decided  to  slope  and  pave  the  bank  above  low 
water  as  in  standard  revetment  and  to  connect  the  work  above  water  with  the  old 
work  under  water  with  a  woven  mattress  45  feet  in  width.  This  work  was  done  in 
September  to  December,  1902. 

The  stone  for  the  work  was  obtained  at  Dell  Rapids,  S.  Dak.,  being  brouffht  to 
Sioux  Citv  on  cars  and  hauled  to  the  site  of  the  work  with  teams.  The  bnun  was 
obtained  oy  contract 
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A  detailed  Btatement  of  the  cost  of  the  fieldwork  is  given  in  Exhibit  B  attached  to 
this  report. 

On  the  Iowa  side  the  only  work  done  was  the  reconstruction  of  the  lower  350  feet 
of  the  revetment  constructed  in  1900  on  the  Sioux  City  front  and  the  extension  of 
this  revetment  downstream  for  a  distance  of  50  feet  in  order  to  utilize  construction 
material  on  hand. 

The  cost  of  the  fieldwork  was  $1,357.90. 

In  addition  to  the  stone  used  in  the  work,  950  tons  were  purchased  and  distributed 
along  the  bank,  to  be  used  in  cafie  of  emergency. 

Snagging. — The  amount  allotted  from  the  appropriation  of  June  13, 1902,  for  snag- 
ging operations,  to  cover  two  seasons,  was  $16,000. 

It  was  decided  to  iise  only  one  snag  boat,  the  Mandan,  instead  of  two  as  hitherto, 
the  James  B.  McPhenon  being  transferred  to  the  lower  river. 

The  Mandan  was  placed  in  commission  on  August  11  and  was  engaged  in  snagging 
over  the  portions  of  the  river  between  Sioux  City  and  aliout  100  miles  above  Bis- 
marck, N.  Dak.,  covered  by  commercial  boats,  until  November  17,  on  which  date 
she  was  laid  up  for  the  winter  at  Rockhaven  ice  harbor. 

The  work  done  by  the  boat  during  the  season  was  as  follows:  Snags  removed,  261; 
trees  felled,  86;  miscellaneous  obstructions  removed,  22;  miles  run,  up,  976;  miles 
run,  down,  359. 

Repairs  on  the  boat  have  been  b^un,  and  she  will  be  placed  in  commission  for  the 
coming  season's  work  as  soon  as  the  water  reaches  the  proper  stage. 

Miscellaneous  work, — During  August,  1902,  repairs  were  made  to  the  floating  plant 
at  the  Sioux  ice  harbor  for  use  on  the  various  works  on  the  lower  portion  of  the 
upper  river,  and  the  snag  boat  James  B,  McPherson  was  repaired  and  Uuinched  for  use 
on  the  lower  river. 

In  April  an  examination  was  made  at  Benton,  Mont.,  to  determine  the  ad visability 
of  work  at  that  point,  and  in  June  a  similar  examination  was  made  at  Mannhaven, 
N.  Dak. 

No  gauges  were  maintained  on  the  upper  river  during  the  fiscal  year. 

Since  April  1  the  works  on  the  upper  river  have  been  in  chaive  of  United  States 
Assistant  Engineer  E.  D.  Vincent,  I  having  been  engaged  since  that  date  on  work  on 
the  lower  Missouri  River. 

Very  respectfully,  your  obedient  servant,  Bathurst  Smith, 

U.  S,  Assistant  Engineer, 

Capt.  H.  M.  CnnTENDBN,  Corps  of  Engineers. 


ExHiBrr  A. 

Net  cost  of  fieldwork  of  1,800  feet  of  revetment  constructed  at  EUepoint,  S.  Dak.,  during 

fijicnl  year  ending  June  SO,  190S, 


Grading  and  clearing: 

Grading  and  clearing  bank feet. 

Weaving  and  anchoring  mattreas: 

Bnuh,  cQttinff  and  nauling cords. 

BruBh,  I oaded  on  barge do . . 

Brush,  towing do. . 

Brush,  total  cost 

Wire  strand,  three-eighths-inch feet. 

Clips number. 

Labor,  weaving  and  anchoring square  feet. 

Total  cost  mattress 

Ballasting  mattress  and  paving  bank: 

Stone,  on  cars  at  ouairry tons. 

Stone,  freight  on,  Del  Kapids  to  Elkpoint do. . 

Stone,  hauling  and  distributing  on  bank do. . 

j3tone,  total  co6^  on  bank do.. 

Stone,  cost  labor  placing  on  work do.. 

Total  cost  ballasting  and  paving do . . 

Towing  plant,  Sioux  City  to  Elkpomt  and  return 

Superintendence 


Total  cost  fieldwork,  revetment feet. 


Quantities. 


1,800 

686 

164 

849 

849 

45,000 

1,100 

181,740 

181,740 

4,237.8 
4,237.8 
4,237  8 
4,237.8 
4,237.8 
4.2:^.8 


1,800 


Cost 


Mtper 
unit. 


$0,592 

1.486 

1.67 
.481 

2.003 
.011  + 
.033 
.008 
.025 

.29 

.48 

.34 
l.ll 

.202 
1.312 


5.964 


Cost  of 
each 
item. 


$1,018.09 

273.88 

408.77 

1,700.74 

519.28 

36.80 

1,063.26 


1,228.96 
2,034.16 
1,440.85 
4,703.96 
856.19 


Total. 


$1,065.85 


3,309.58 


5,560.15 
170.86 
629.60 


10,785.93 
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Exhibit  B. 

Net  cost  of  fiHd  nvrk  of  1,9SJ  feet  of  revelmerU  conMructed  on  Nebraska  side  at  Sioux 

Citjjf  Jow<ij  during  fiscal  year  ending  June.  30y  VJOS. 


Grading: 

Grading  and  clearing  bank feet. . 

Weaving  and  an('hr>ring  mattrcSH: 

Bniiiih,  delivered  on  works cordH. . 

BruKh,  loaded  on  barge do 

Brush,  towing do. . . , 

Brush,  total  cont do 

Wire  strand,  three-eighths  inch feet. . 

Clips number. . 

Labor,  weaving  and  anchoring square  feet. . 

Total  ('ost  mattress do ... . 

Ballasting  mattress  and  paving  bank: 

Stone  on  ears  at  quarry tons. , 

Stone,  freight  on,  Dell  Rapids  to  Sioux  City do 

Stone,  hauling  and  distributing  on  bank do 

Stone,  U)ll  over  bridge do 

Stone,  total  cost  on  bank do 

Stone  coat,  labor  placing  on  work do 

Total  cost  ballasting  and  paving do 

Towing  plant 

Supcriut  endence 


Total  cost  field  work  revetment feet. . 


I 


Quantities. 


1,982 

201.9 
853.6 
858. 6 
655.5 

27,000 
700 

98,000 

93,600 

3,690.7 
8,690.7 
3,690.7 
3,690.7 
3,690.7 
3,690.7 
8,690.7 


1,982 


Cost 
uni 


r 


$0,898 

1.98 

1.67 
.4M 

2.072 
.011+ 
.038 
.006 
.022 

.29 

.48 

.83 

.10 
1.20 

.197 
L897 


4.297 


Cost  of 
each 
item. 


1399.76 
690.51 
160.  rt7 
1,150.94 
311.07 
23.10 
656.71 


1,070.30 
1,771.54 
1,217.93 

869.07 
4,428.»4 

?28.07 


Total. 


$788.50 


2,OU.83 


5,156.91 

70.  H5 

458.75 


8,516.88 


C  C  2. 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI  AND  KANSAS. 


The  amount  expended  b^  the  General  Government  under  both  pro- 
jects up  to  June  30, 1903,  is  $365,626.23;  amount  expended  during  the 
past  year  is  $18,417.99. 

The  act  of  June  13,  1902,  appropriated  $30,000  for  continuing 
improvement  of  the  river  and  for  mamtenanee,  ''of  which  amount  so 
much  thereof  as  may  be  necessary  shall  be  used  for  the  completion  of 
Lock  and  Dam  Numbered  One." 

Under  date  of  Julv  26,  1902,  the  Chief  of  Engineers  approved  a 
project  for  the  expenditure  of  this  sum  of  money.  As  it  seemed  prob- 
able that  the  completion  of  the  lock  and  dam  would  take  the  entire 
sum  no  provision  was  made  for  general  improvement  until  it  would  be 
determined  whether  there  would  be  any  balance. 

An  examination  of  the  work  on  the  subsidence  of  high  water  made 
it  evident  that  the  funds  available  would  be  totally  inadequate  for 
completing  the  lock,  and  accordingly  only  such  work  was  done  during 
the  past  season  as  would  not  be  liable  to  suffer  deterioration  during 
the  time  which  must  elapse  before  a  new  appropriation  can  be  made. 
The  repoiii  of  Assistant  Engineer  Blaisdell  nerewith  gives  the  details 
of  the  work  done. 

By  authority  of  the  Chief  of  Engineers,  dated  May  12,  1903,  an 
additional  estimate  for  completing  Lock  and  Dam  No.  1  is  presented 
herewith,  together  with  the  reasons  therefor. 

It  was  expected  that  the  work  on  the  lock  and  dam  would  be  com- 
pleted during  the  season  of  1900.  Work  to  that  end  was  progressing 
satisfactorily  when  a  sudden  and  unusual  rise  in  the  river  swept  out 
the  coflFerdam,  arrested  the  work  in  progress,  and  did  a  large  amount 
of  damage.    Before  the  damage  could  be  repaired  another  freshet 
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occurred  with  even  more  disastrous  results  than  the  first.  Both  of 
these  rises  were  entirely  unusual  and  unprecedented  for  the  season  of 
the  year.  The  result  was  that  the  completion  of  the  lock  with  the 
funds  available  became  impossible. 

Under  date  of  November  9, 1900,  Captain  Keller  submitted  a  report 
to  the  Chief  of  Engineers  concerning  the  conditions  then  existing  upon 
the  work  of  completion  of  the  lock  and  dam.  In  this  report,  which 
was  printed  as  Senate  Document  No.  109,  Fifty -sixth  Congress,  second 
session,**  Captain  Keller  estimated  as  the  amount  required  to  be  appro- 
priated and  necessary  for  completion  of  the  lock  and  dam  on  November 
1,  1900,  the  sum  of  120,000. 

The  above  estimate  was  made  on  the  supposition  that  a  river  and 
harbor  bill  would  pass  at  the  ensuing  session  of  Congress,  but  this 
expectation  was  not  realized.  Since  that  time  the  Missouri  River 
Commission  has  increased  the  estimate  only  by  an  amount  necessary 
to  cover  the  increased  cost  of  caring  for  the  plant  and  property. 

The  effect  of  two  seasons  high  water  and  the  general  deterioration 
of  the  plant  had  gone  so  far,  as  already  stated,  that  it  was  found 
impossible  last  season  to  finish  the  work  without  another  appropria- 
tion. The  great  flood  of  the  past  spring  has  caused  much  additional 
damage.  The  grounds  were  entirely  flooded,  the  cement  for  the  con- 
crete destro3'^ea,  the  sand  and  gravel  much  injured  by  silt  deposit, 
some  lumber  and  material  lost,  and  other  damage  done  to  the  plant  ana 
material.  What  additional  scour  there  may  nave  been  through  the 
uncompleted  portion  of  the  dam  can  not  yet  be  determined,  but  it  was 
suflSciently  great  last  fall  to  alter  entirely  the  problem  of  closing  this 
gap  from  wnat  it  was  in  the  year  1900.  It  will  be  necessary  to  con- 
struct a  cofferdam  in  nearly  20  feet  of  water  and  hold  it  against  the 
entire  current  of  the  river.  The  work  can  not  now  be  done  before 
the  summer  of  1904,  or  four  years  after  Captain  Keller's  estimate. 

Below  is  given  a  detailed  estimate  of  the  amount  required  to  com- 
plete this  work. 

Estimate  for  completioriy  Lock  and  Dam  No.  i,  Osage  River, 

Cofferdam  (material  wanted  in  addition  to  that  on  hand): 

31  round  piles,  45  feet  long,  long-leafed  pine  at  30  cents  per  linear 

foot $418.50 

110  direct  braces  16  feet  by  3  by  8  inches,  3,520  feet  B.  M.,  at  $30  . .  105. 60 

16  filling  blocks,  pieces  16  feet  by  8  by  12  inches,  2,048  feet  B.  M., 

at  $30 61.40 

138  linear  feet  triple-lap  sheet  piling,  30  feet  by  10  inches  and  12  by 

2i  inches,  37,260  feet  B.  M.,  at$40 1,490.40 

Delivery  of  latter 15.00 

Making  243  triple  lap-sheet  piles  (45  of  new  lumber,  78  of  lumber  on 

hand) 243.00 

Bolts  and  spikes 30. 00 

Labor  on  round  piles  and  bracing,  324  feet,  at  $3 972. 00 

Labor  on  driving  sheet  piles1(168  feet  on  lower  arm),  324  feet  (156  feet 

on  upper  arm),  at  $8 2, 592. 00 

Struts  and  braces,  inside  of  coffer,  labor  and  material 400. 00 

For  additional  height  of  4  feet  around  cofferdam,  about  10, 000  feet 

B.M.,  at  $70,  placed 700.00 

Talus  of  earth  on  outside  of  coffer— say,  2i  yards  per  linear  foot,  1,790 

cubic  yards,  at  50  cents 895. 00 

Filling  upper  arm  of  old  coffer  with  earth,  new  part,  400  cubic  yards, 

at  50  cents .---        200.00 

oSee  Appendix  C  C  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  p.  2369. 
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Cofferdam,  etc. — Continued. 

Filling  upper  arm  of  old  coffer  with  earth,  old  part,  135  cubic  yards, 

at  50  cents $67. 50 

Filling  lower  arm  of  old  coffer  with  earth,  old  part,  400  cubic  yards, 

at  50  cents 200.00 

Repairs  to  barges  and  plant,  erecting  cable  way,  etc.,  preparatory  to 

another  season's  work,  approximately 1, 009. 60 

9,400.00 
Pumping,  four  months: 

3  engine  men,  3  fireinen,  including  subsistence,  $390 $1, 560. 00 

Installing  pump,  boiler,  and  engine 300. 00 

Filling,  repairs,  delivery  of  coal  and  supplies 340. 00 

2,200.00 


11,600.00 

Note. — This  estimate  contemplates  the  free  use  of  additional  floating  plant  and 
hoisting  machinery  to  be  borrowed  for  temparary  use  from  Missouri  River  or  other 
works. 

Tripple  lap-sheet  piling  under  toe  of  dam,  245  feet  less  18  feet  constructed  = 
227  linear  feet  required,  to  be  constructed  of  piles  already  made  up,  as 
follows: 
133  old  piles,  rebuilt,  20  feet  by  9t  =  108  linear  feet. 
102  piles  of  **1902"  construcUon,  22  feet  by  lOj  =  87  linear  feet. 
40  piles  of  "1902"  construction,  30  feet  bv  9|  =  32  linear  feet. 

Handling  and  driving  275  piles,  at  $7  each 1, 925. 00 

Round  piles  under  apron  of  dam,  oak: 

214  piles,  30  feet  long  =  6,420  linear  feet,  to  be  purchased, 

30  cents $1, 926. 00 

Driving  6,420  linear  feet  piles,  inside  of  coffer,  30  cents 1, 926. 00 

3,852.00 

Lumber: 

Caps  and  stringer  on  piles  under  dam  and  piers,  10  bv  10 

inches,  Y.  P.;  stringers  on  apron,  10  by  10  inches,  V.  P. 

Piles  are  driven  irregularly  and  filling  and  splicing  will  be 

necessary. 

23,000  fe«t  B.  M.  Y.  P.  lumber  on  hand,  placing  at  $45 

under  dam 1, 035. 00 

Frames  under  apron,  Y.P. : 

Wanted  28  pieces  10  feet  by  10  by  5  inches,  1,170  feet  B.  M.,  at  $30. .  35. 00 

Laying  25,000  feet  B.  M.  of  4  by  8  inch,  5  by  10  inch,  and  10  by  10 

inch,  at  $45 1,125.00 

Floor  and  apron  plank,  oak: 

3-inch  plank— material  on  hand 17, 800  feet  B.  M. 

6  bv  8-mch  plank,  apron,  part  of  material 
on  hand 33, 200  feet  B.  M. 


I Av i ng 5 1 ,  000  f ee t  B .  M . ,  at  $35  - .     1 ,  785. 00 

328  pieces  10  feet  bv  6  by  8  inches  to  be  purchased  13,120  feet  B.  M., 

at  $40 .'. 525,00 

Earth  of  rock  filling: 

Under  plank  grillage,  227  by  25  feet  by  3.8      792  cubic  yards 

Under  apron,  245  feet  by  16i  by  6.8* 1,018  cubic  yards 

Above  sneet  piling  at  toe  of  dam,  about.      390  cubic  yards 

2, 200  cubic  yards,  at  70  cents    1, 540. 00 
Filling  behind  lock  wall,  4,000  cubic  yards,  at  50  cents 2, 000. 00 

25, 422. 00 

Setting  177  units  of  iron  frames,  at  $5 885. 00 

Forming  for  2  piers  and  3  dam  sections 600. 00 

Concrete  960  cubic  yards,  at  $3,  material  on  hand 2, 880. 00 

Setting  pipes,  controlling  valves,  etc 600. 00 

Power  house: 

Concrete  foundation  under  switch  stand $150. 00 

Tank,  Iwiler,  and  pump  connection ;  oil,  etc 350. 00 

500.00 

Raising  weirs  by  hand  and  cleaning  interior  of  weirs  and  piers 1, 600. 00 
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Power  house — Continued. 

Dredging  below  lock  and  clearing  lock;  repairs  to  broken  machin- 
ery, etc $1,600.00 

Clearing  ground,  storing  plant,  and  lumber: 

Cleaning  and  piling  lumber $350. 00 

Building  warehouse 800. 00 

Painting,  etc 150. 00 

Storing  plant 300. 00 

1,600.00 

Fuel  for  general  uge— 350  tons,  at  $3 1, 050. 00 

General  expense: 

Supervision  and  care  of  plant  from  July  1,  1903,  to  Julv  1, 
1904: 

6  months  at  $350  per  month $2, 100. 00 

6  months  at  $750  per  month 4,500.00 

6,600.00 


Supplemental  work :  ^^»  ^^'^'  ^ 
Doubling  plank  on  upper  surface  of  weirs,  15,000  feet  B.  M.  oak, 

placed 900.00 

Working  barge  for  repairs,  etc 800. 00 

Railroad  tracks  from  warehouse  to  gates  and  steamboat  landing 500. 00 

Filling  and  paving  at  head  of  lock  on  land  side 750. 00 

Pile  pier  head  at  head  of  lock 1,500.00 

Construction  and  material  for  coffer  in  lock  chamber 300. 00 

New^  power  house 400. 00 

Concrete  sidewalks,  say 163. 00 

Total 48,350.00 

The  foregoing  estimate  was  prepared  by  Assistant  Engineer  Blaisdcll 
from  data  on  hand  at  the  close  of  the  working  season  of  1902.  The 
damage  caused  by  the  flood  of  1903,  which  include  the  cement,  sand, 
and  gravel  for  the  concrete,  an  immense  deposit  of  mud  over  all  the 
works,  the  undermining  of  some  of  the  plant,  and  the  loss  of  some 
floating  material  will  materially  raise  this  figure.  The  amount  can 
only  be  approximately  estimated,  but  will  aggregate,  for  the  foregoing 
items,  not  less  than  $10,000,  making  the  total  itemized  estimate 
$58,350.  To  this  should  be  added  an  unusually  large  item  for  contin- 
gencies owing  to  the  indeterminate  character  of  the  work  of  closing 
oflf  the  gap  in  the  dam.  It  is  believed  that  this  item  should  be  not 
less  than  20  per  cent.  Adding  this  percentage  to  the  above  amount 
gives  $69,900 — say  $70,000.  The  balance  now  on  hand  will  be  used  to 
pay  for  care  of  plant  until  the  next  appropriation  is  available,  and 
whatever  amount  is  left  will  be  needea  on  the  general  improvement 
of  the  river.  The  full  amount  of  $70,000  will  have  to  be  appropriated 
if  the  work  is  to  be  completed. 

M(mey  Htaterneixt, 

July  1,  1902,  balance  unexpended $:i5, 924. 07 

June  30,  1903,  amount  expended  during  fiscal  year 18, 417.  i>9 

July  1,  1903,  balance  unexpended 17, 506.  08 

July  1,  1903,  outstanding  liabilities 245.22 

July  1 ,  1903,  balance  available ! 17, 260.  86 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $63, 000. 00 

For  maintenance  of  improvement 7, 000. 00 

70,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  acrt  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
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APPROPRIATIONS   AND    ALLOTMENTS. 

Act  of— 

August  18,  1894 $46,000.00 

June  3,  1896 50,000.00 

March3,1899 25,000.00 

June  6,  1900 146.000.00 

June  13,  1902 30,000.00 

Balances  transferred  January  15,  1895,   from  Maj.  Charles  J.  Allen, 
Corps  of  Engineers: 

Act  of  September  19, 1890 42, 655. 18 

Act  of  July  13,  1892 43,366.44 

Refunded  on  account  of  overpayment 10. 69 

Total 383,032.31 


COMMERCIAL  STATISTICS. 


The  steamboat  traffic  was  i)erformed  principally  by  the  steamers  Chage^  Parker, 
J.  Ji.  WdfHj  and  Peerless^  carrying  389  i)as8engers. 

Table  1. — Clone  approrimatwn  to  the  amount  of  river  trade  during  1903. 


ClasR. 


PafketM. 
Rafts,  etc. 


Total.. 


Grain. 


Live 


Lum- 
ber 


fttock.l  and 
wood, 


Rail- 
road 
ties. 


Build- 
ing ma- 1 
terial     Barytes. 
and 
gravel. 


Salt. 


Tons. 
2,921 
9,448 


Tom. 


I  General 

^^  dlae.farm 
"*^®-    machin- 
ery, etc. 


Tcms.\  Ton9. 
9(U  i    397 


1.583 


Total. 


Tbtu. 
13, 141 
82.063 


Mile- 
tons. 


675,706 
3,334.066 


12. 369 


304 


397 


1.583     95,  IM  ,  4,009,770 


Table  2. — Comparative  statement  of  the  commerce  of  the  river  from  190S  to  1895. 


Shipments. 


1902. 


I  Ton*. 

Grain,  hay,  etc 6,000 

Live  Htock 153 

Lumber,  logs.  w<>od,  railroad  ties. . .  74. 385 

Gravel  and  sand 12, 3t'>9 

Salt 304 

Produce 397 

General    merchandise,    farm    ma- 
chinery-, etc 1,5S3 

Barytes 3 


1901. 

1900. 

Tim*. 

Tnn9. 

4,232 

8,722 

1.058 

934 

5<»,221 

76,583 

8,000 

7,500 

218 

256 

141 

91 

2,379 

1,988 

1    90 

70 

Ttmf. 

4,077 

873 

57,663 

9,945 
371 
165 


Tbfw. 

3,418 

1,038 
74,881 

3.015 
348 
201 


3,608       1.385 


ToUil '  95,liH 


72.339 


96,144  I  76,702  '  84,286 


1897. 
Ton*. 

1896. 

Ton*. 

1,696 

2,661 

909 

H43 

66. 176 

62,764 

1,350 

4,500 

229 

416 

256 

188 

731 

1,081 

71,247 

72,396 

1895. 


Tbna. 

4,496 

1,966 

64,986 

8,600 

S28 

191 

1,739 


76,706 


Table  3. — Comparative  commerce  of  t fie  river  exjrressed  in  mile-tons. 


Class. 


Packetnand  mb*col- 

laneous  boat" 

Raf t8,  etc 


Total. 


1902. 


1901. 


675. 705       277. 106 
3,3:U.06r)  2,4'25,710 


1900. 


Mb,  107 


3,0<)0.215   2.9<58.121 


1899. 


393,136 


1898. 


1897. 


349,955 


178.695 


3,«-25,099  3.707.200 


1806. 


212,898        268,^564 
3,839,483  I  2,941,509 


4,0)9.770  2,702,816   3,605,322  ;3,3G1.257  j4.175.aS4   3.885,895  4,051,881  i  3,206,068 


report  of  mr.  a.  h.  blaisdell,  a8slstant  engineer. 

United  States  Engineer  Oppick, 

Sioux  City,  Iowa.  June  SO^  190S. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  operations 
carried  on  nnder  yonr  direction  at  Lock  and  Dam  No.  1,  C^^e  BlveTy  dtizjxi^  the 
workin^f  season  of  1902, 
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The  season  was  characterized  by  phenomenal  high  stages  of  water,  as  is  evi- 
denced by  inspection  of  the  accompanying  hydrograph. 

Experience  in  former  years  appears  to  have  demonstrated  that  economical  or 
even  safe  cofferdam  work  is  not  i)ossible  when  the  stage  is  much  above  110  feet,  or 
about  5  feet  above  ordinary  low  water. 

During  the  past  season  the  number  of  working  days  in  each  month,  when  the 
stage  was  below  110  feet,  was  as  follows:  July,  none;  Angnst,  14;  September,  7; 
October,  10;  November,  an  aggregate  of  15;  December,  an  aggregate  of  11.  Dur- 
ing such  short  and  widely  separated  intervals  but  little  actual  construction  work 
could  be  accomplished.  It  might  be  said  that  the  frequency  of  the  rises  was  for- 
tunate in  resi)ect  that  it  was  not  possible  to  more  than  commence  exposed  work, 
as  it  surely  would  have  been  destroyed  by  the  high  water  had  it  been  i>artly  in 
place. 
.  No  work,  excepting  care  of  property,  had  been  done  on  the  lock  and  dam  during 
the  fiscal  year  ending  June  80,  1902. 

During  the  working  season  of  1900  a  light  cofferdam  had  been  built,  inclosing 
the  three  sections  of  fixed  dam  and  movable  weir  and  two  piers,  which  remained 
to  complete  the  permanent  work;  but  the  coffer  had  been  washed  out  by  two  unex- 
pected rises  while  in  process  of  building,  and  the  river  bed  had  been  scoured  out 
on  the  line  of  the  dam  to  a  depth  of  from  6  to  14  feet  below  its  original  bed  (see 
Report  of  the  Chief  of  Engineers,  United  States  Army,  1901,  Supplement) ,  and  the 
work  was  necessarily  suspended. 

At  the  beginning  of  the  season  of  1902  there  remained,  in  a  very  unstable  condi- 
tion, about  one-half  of  the  cofferdam  of  1900,  and  the  adopted  project  was  to  rein- 
force this  old  work  and  to  close  by  a  new  coffer  the  remaining  half  of  the  open 
gap  in  the  dam  and  to  proceed  with  the  building  of  the  permanent-dam  sections 
and  the  piers.  The  new  cofferwork  was  to  be  built  to  an  elevation  of  114  feet,  or 
4  feet  above  that  of  the  old. 

A  commencement  only  was  made  in  carrying  out  this  project,  as  it  became  evi- 
dent by  October  1  that  the  high  water  had  already  curtailed  the  working  season  to 
such  an  extent  that  none  of  the  project  could  be  carried  to  a  successful  comple- 
tion, except  the  reinforcement  of  the  old  coffer  work,  the  general  renovation  of 
the  yard  appliances,  which  had  become  much  deteriorated  and  even  unsafe  by 
usage  and  decay,  the  careful  assortment  and  repiling  of  the  lumber  on  hand,  which 
had  been  culled  over  in  building  the  completed  work,  and  much  of  which  was  in 
a  decayed  condition,  and  the  purchase  of  lumber  and  the  building  and  proper  stor- 
age of  additional  tripple  lap-^eet  piling  for  use  during  the  next  working  season. 

The  year  being  so  far  advanced,  the  purchase  of  special  material  could  not  be 
undertaken  without  much  greater  delay,  the  piling  lumber,  the  bracing,  and  com- 
mon sheet  piling  for  the  reinforcement  work  were  obtained  from  an  excess  on 
hand  at  Gasconade  boat  yard,  which  had  originally  been  purchased  by  the  Mis- 
souri River  Commission,  and  although  it  answered  the  purpose,  much  of  it  was 
n^t  so  well  adapted  as  lumber  especially  ordered  for  the  work  would  have  been. 

The  yellow-pine  piling  was  deficient  in  strength  through  age,  and  the  4  by  8 
inch  common  sheet  piles  required  splicing  in  many  cases  for  necessary  lengths  and 
required  a  longer  time  to  place  them  than  would  obtain  with  greater  widths. 

An  aggregate  of  52  round  piles  and  461  linear  feet  of  sheet  piles  were  driven  in 
this  reenforce  work;  the  round  piles  were  given  a  penetration  of  not  less  than  18 
and  the  sheet  piles  of  from  5  to  11  feet. 

The  sheet  piles  were  driven  with  a  Vulcan  pile  hammer,  used  as  a  drop  ham- 
mer and  rigged  with  a  triangular  extension  rramework,  worked  from  a  barge, 
except  in  cases  of  inaccessibility,  where  a  log  drop  hammer,  worked  by  hand  from 
the  old  cofferdam,  was  used. 

High  water  permitted  the  filling  with  earth  of  only  the  lower  arm  of  the 
reenforce  work,  in  which  about  750  cubic  yards  of  material  dredged  from  the 
fore-shore  bar  at  the  foot  of  the  lock  chamber  was  deposited,  and  subsequently 
covered  with  plank  to  prevent  wash. 

A  A -shaped  sheer  dike  of  single  piles,  spaced  about  12  feet  apart  and  used  also 
for  mooring  purposes,  was  built  about  100  feet  above  the  reenforcement  work  to 
ward  off  drift  wood  and  to  induce  a  deposit  over  the  scoured-out  area,  for  both 
of  which  objects  it  appeared  to  be  effective. 

Triple-lap  sheet  piles,  as  follows,  were  built  and  stored  under  thorough  cover: 
One  hundred  and  seventy-one  piles  of  new  lumber,  28  to  34  feet  long  by  9|  and  1  If 
inches  wide;  102  piles  of  new  lumber,  23  to  24  feet  long  by  9^  and  llf  inches  wide; 
183  piles,  rebuilt  from  old  unserviceable  ones,  20  feet  long  by  9iand  10  inches  wide. 

The  old  lumber  piled  in  the  yard  received  a  thorough  overhauling  and  was 
properly  repiled,  of  which  it  stood  in  much  need,  many  pieces  being  found 
XMUiially  decayed  and  otherwise  defective. 


1574   REPORT  OF  THE  CHIEF  OF  ENGnTEEBd,  U-  fi.  ABMT.  - 

The  weir  lumber,  which  had  been  salted  and  placed  under  partial  cover  and 
which  has  been  reported  as  sufficient  in  quantity,  was  not  disturbed,  but  a  con- 
siderable portion  of  it  was  warped  and  twisted,  and  it  is  possible  some  of  it  may 
be  found  unfitted  for  use. 

Roofs,  foundations,  and  derricks  were  renewed  where  necessary.  The  floating 
plant  is  not  in  good  condition,  but  most  of  it  is  serviceable  if  repairs  are  not  delayed 
too  long. 

A  measurement  of  sand  and  gravel,  made  October,  1902,  showed  their  respec^tive 
amounts  to  be  1 ,020  cubic  yards  and  1 ,480  cubic  yards,  which  is  somewhat  in 
excess  of  what  will  be  required. 

An  estimate  in  detail  for  completing  the  lock  and  dam  is  herewith  submitted, 
and  was  prepared  previous  to  the  high  water  of  June,  1903. 

This  flood  reached  the  extraordinarv  height  of  132.5  feet,  which  means  a  depth 
of  6  feet  and  more  over  the  bank  wnere  the  lumber  was  piled  and  where  the 
storage  buildings  are  located. 

The  estimate  submitted  makes  no  provision  for  any  loss  which  may  have 
oc^curred  during  this  high  water. 

«***«#  « 

For  greater  detail  reference  may  be  made  to  large  scale  drawings  on  file  in  your 
office. 

Very  respectfully,  your  obedient  servant,  A.  H.  Blaisdbll, 


Capt.  H.  M.  Chittenden, 

Corps  of  Engineers, 


Assistant  Engineer, 


CC3. 

IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

4e  ♦  4e  ♦  4e  4e  ♦ 

The  act  of  June  13,  1902,  appropriated  the  sum  of  $10,000  for  the 
Gasconade  River.  A  project  for  its  expenditure,  approved  by  the 
Chief  of  Engineers  July  26,  1002,  provided  for  two  seasons'  work, 
to  consist  of  removal  of  snags  and  other  obstructions,  the  building  of 
wing  dams,  and  doing  such  other  work  as  would  yield  immediate 
benefit  to  the  channel. 

During  the  past  season  operations  have  been  carried  on  at  Bock's 
bar,  Stake  shoal.  Woodpecker  Island,  Hensleys  shoal,  and  Pryors 
Island.  The  boating  channel  was  cleared  of  snags  and  wreck  heaps 
and  all  overhanging  trees  were  trimmed  or  felled.  Attention  is  invited 
to  the  accompanying  report  of  Mr.  Fox  upon  the  operations  of  the  past 
season. 

The  work  on  this  river  is  undoubtedly  of  a  good  deal  of  benefit  to 
navigation,  and  should  be  provided  for  in  the  future  as  it  has  been  in 
the  past. 

Money  statement 

July  1, 1902,  balance  unexpended _ $10, 259. 54 

Jnne  30,  1903,  amount  exx)ended  during  fiscal  year 3, 831. 94 

July  1,  1903.  balance  unexpended 6, 437. 00 

July  1, 1903,  outstanding  liabilities 1. 54 

July  1,  1903,  balance  available 6,426.06 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1905,  in  addition  to  the  balance  unexpended  Jidy  1, 1903: 

For  works  of  improvement $27,000.00 

For  maintenance  of  improvement 3, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
/    4,  1897 f  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


80,000.00 
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APPROPRIATIONS  AND  ALLOTMENTS. 


Act  of — 


Act  of— 


June  14,  1880 $5,000 

March  3,  1881 10,000 

Augusts,  1882 10,000 

Julys,  1884 6,000 

Augusts,  1886 7,500 

August  11.  1888 5,000 

September  19,  1890 4, 000 


July  13, 1892 $4,000 

August  18,  1894  ..    5,000 

June  3,  1896 5,000 

March  3,  1899 15,000 

June  13, 1902 10,000 


Total 85,500 


COMMERCIAL  STATISTICS. 


The  steamboat  traffic  was  principally  carried  on  by  the  steamers  Peerless,  Henry 
Wohltj  and  Mill  Boy,  carrying  101  passengers. 

Table  1. — Close  approximation  to  the  amount  of  river  trade  during  lOOS, 


Class. 

Qrain. 

Live 
stock. 

Lumber 

and 

wood. 

Railroad 
ties. 

Buildingr 
material. 

Prod- 
uce. 

Gtoneral 

mer- 
chandise, 
term  ma- 
chinery, 
etc. 

Total. 

Mile- 
tons. 

Packets 

Tons. 
4,446 

Tons. 
167 

Tons. 
4fi6 
135 

Tons. 

Tons. 
9,St5 

Tons. 
130 

Tons. 
1,487 

Tons. 
16,531 
27,849 

1,281,188 
2.606,270 

RaftH 

27,714 

Total 

4,446 

167 

601 

27,n4 

0.846 

■13U 

1,487 

44,880 

8,780,453 

Table  2. — Comparative  statement  of  tlie  commerce  of  the  river  trade  1902  to  1896, 


Shipments. 


1002. 


Grain,haT,etc 

Livestock 

Lumber , logs,  wood,  railroad  ties. 
Building  material,  gravel,  sand . . . 

Salt 

Produce 

(General  merchandise,  farm  ma- 
chinery,etc  


Tons. 

4,446 

167 

28,306 

0,846 

68 

130 

1,410 


Total 


44,880 


1001. 

1000. 

1800. 

Tons. 

Tons. 

Tons. 

2,437 

4.706 

2,100 

486 

255 

414 

14,800 

16,604 

10,864 

418 

166 

6 

20 

44 

33 

07 

82 

86 

1,134 

733 

1,757 

10,460 

21,680 

24.260 

1806. 


Tons. 

1,667 

706 

27,134 

320 

67 

223 

872 


1807. 


1806. 


30.081 


Tons. 

1,467 

686 

27,614 

00 

85 

114 

480 


80,515 


46,204 


1805. 


Tons. 

Tons. 

3,107 

3,208 

1,131 

020 

40,360 

42,486 

403 

06 

88 

131 

122 

806 

780 

47,644 


Table  3. — Comparative  commerce  of  the  river,  expressed  in  mile-tons  during  the 

eight  years  1903  to  1895. 


Class. 

1002. 

1001. 

1000. 

1800. 

1808. 

1807. 

1806. 

1805. 

Pac^kets  and   mis- 
cellaneons  boats  . 
Rafts 

1,231,183 
2,508,270 

3,730,458 

860,223 
1,347.300 

1.616,523 

236,002 
1,187.280 

307,876 
1.070,753 

162,504 
1,660.660 

170,777 
2,030,125 

229,215 
3,298.080 

107,574 
3,247,507 

Total 

1.424.272 

1,387,120 

1,832,283 

2,200,002 

3,522,275 

3,446,081 

report  op  mr.  s.  waters  fox,  assistant  engineer. 

United  States  Engineer  Office, 

Sioux  City,  loiva,  April  4, 190S, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Gas- 
conade River  for  the  portion  of  the  current  fiscal  year  ending  March  31.  1903: 
The  project  for  the  improvement  of  this  stream,  adopted  in  1880,  contemplated 
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the  removal  of  snags  and  logs  from  the  channel  and  of  leaning  trees  from  the  banks 
of  the  river  where  necessary  and  the  construction  of  wing  dams  and  training  walls 
to  concentrate  the  flow  of  water  upon  the  shoals  to  increase  the  depth  there. 

Your  project  of  July  20, 1902,  approved  by  the  Chief  of  Engineers  under  date  of 
July  26.  1902,  provides  for  the  expenditure  of  the  current  appropriation  of  $10,000 
in  the  same  way  to  cover  two  seasons'  work.  The  precise  localities  to  be  improved 
were  not  specified,  the  stage  of  river  at  the  time  being  too  high  to  ascertain  condi- 
tion of  channel  and  old  improvement  works. 

The  middle  of  September  was  passed  before  an  examination  of  the  river  could  be 
made,  and  the  season  being  so  far  advanced  it  was  decided  to  confine  the  opera- 
tions during  the  fall  to  the  lower  31  miles  of  river,  from  Pryor's  mill  to  the  mouth. 

Mr.  C.  C.  Wrenshall  was  placed  in  personal  charge  of  the  field  work  and 
instructed  to  repair  and  reenf orce  existing  works  at  Bock's  bar,  Stake  shoal.  Wood- 
pecker Island.  Brown's  shanty,  Hensley's  shoal,  and  Pryors  Island;  snags  and  wreck 
heaps  were  to  be  removed  from  the  boating  channel  and  overhanging  trees  trimmed 
or  cut  down.  The  total  field  exx)enditures  for  the  season  were  to  be  kept  within 
$3,500. 

Field  work  was  actively  commenced  September  24  and  continued  until  Decem- 
ber 12,  when  it  became  necessary  to  suspend  operations  for  the  season  on  ivccount 
of  severe  weather  and  a  high  stage  of  river. 

This  season  was  a  very  unfavorable  one.  Frequent  rains  and  sharp  rises  in  the 
river  interfered  greatly  with  the  work.  The  repairs  at  Bock's  bar  and  Stake 
shoals  were  not  completed  and  nothing  was  done  at  Brown's  shanty.  The  author- 
ized work  at  Woodpecker  Island,  Hensley's  shoal,  and  Pryors  Island  were  com- 
pleted. The  boating  channel  was  cleared  of  snags  and  wreck  heaps  and  all 
overhanging  trees  were  trimmed  or  felled.  The  total  exi)en8e  incurred  to  March 
31  was  $3,572.40.  The  work  was  done  by  hired  labor  and  purchase  of  material  in 
accordance  with  law  and  existing  regulations. 

For  details  of  the  work  accomplished  at  each  point  and  the  general  effect  upon 
the  channel  of  the  river  and  its  commerce  I  beg  leave  to  refer  to  the  accompanying 
report  of  Overseer  C.  C.  Wrenshall. 

Very  respectfully,  your  obedient  servant, 

S.  Waters  Fox, 

Assistant  Engineer, 

Capt.  H.  M.  Chittenden, 

Corps  of  Engineers, 

REPORT  OP  MR.  W.  C.  WRENSHALL,  UNITED  STATES  OVERSEER. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Gasconade 
River,  Missouri,  during  the  i)eriod  from  September  1  to  December  31.  1902: 

The  plant  and  proi)erty  belonging  to  Gasconade  River  were  turned  over  to  me 
September  6,  anai)y  September  24  had  been  assembled  in  the  mouth  of  Gtaa- 
conade  River,  the  hulls  put  in  good  repair  and  outfitted  with  lines,  small  tools, 
etc.,  necessary  for  the  season's  work.  An  inspection  of  the  lower  39  miles  of  the 
river  was  made  on  steamer  Henry  Wohlt,  between  September  15  and  18,  and  a 
report  thereon  submitted  to  you  under  date  of  September  19.  Your  instructions 
covering  the  work  to  be  done  were  received  by  me  September  23. 

These  instructions  provided  for  the  repair  and  reenf orcement  of  existing  works 
at  Bock's  bar.  Stake  shoal.  Woodpecker  Island,  Brown's  shanty,  Hensley's  shoal, 
and  Pryors  Island.  Snags  and  wreck  heaps  were  to  be  removed  from  the  boating 
channel,  and  overhanging  trees  trimmed  or  cut  down.  The  total  field  expendi- 
tures were  not  to  exceed  $3,500. 

BOCK'S  BAR. 

The  authorized  work  at  this  point  was  the  closing  of  a  breach  in  the  cross  dike 
near  its  junction  with  the  training  wall. 

Field  work  commenced  September  24.  the  working  fleet  of  three-decked  barges 
being  taken  to  Bock's  bar  in  tow  of  the  hired  steamer  Henry  Wohlt.  A  small 
force  began  the  same  day  to  open  a  stone  quarry  and  cut  crib  timbers. 

On  the  morning  of  September  24  Gasconade  River  was  at  an  average  low  water 
stage,  but  during  the  ensuing  five  days  raised  6.9  feet,  and  on  this  account  the  work 
here  was  not  completed.  As  a  temporary  exx)edient  the  main  dike  was  connected 
with  the  training  wall  by  a  dam  built  in  the  shoal  water  above  the  breach.  In 
this  work  87  cubic  yards  of  stone  were  used  in  training  wall.  A  total  of  159  cubic 
yards  stone  was  quarried  at  this  point  and  a  total  of  193  pieces  of  timber  cut. 
Of  the  latter  a  portion  was  cordea  on  fleet  for  upriver  points  and  the  balance  was 


APPENDIX    0  C ^BEPOBT   OF   CAPTAIN    CHITTENDEN.        1577 

stored  on  bank  for  fiitnre  nse  at  this  point.    All  snags  and  fallen  timber  were 
removed  from  the  chute. 

PRYOR'S  MILL. 

The  authorized  work  at  this  point  was  the  repair  and  reenforcement  of  the 
existing  bank  revetment.  On  a  portion  of  the  work  the  bank  had  receded  back  of 
the  anchor  piles  to  such  an  extent  that  they  were  in  the  best  boating  water  and 
constituted  a  menace  to  river  craft.  These  were  to  be  pulled  out  and  others  cut 
off  to  proper  elevation.  The  bank  back  of  the  piles  was  to  be  made  safe  against 
further  erosion. 

The  fleet  reached  Priors  Island,  the  highest  working  point,  on  October  14,  and 
the  authorized  work  was  commenced  at  once.  The  18  piling  in  the  channel  were 
pulled  out  and  68  others  cut  to  low  elevation.  The  heads  of  the  latter  were 
strongly  interlaced  with,  heavy  wire  up  and  down  stream,  and  anchored  with 
wires  to  substantial  stipes  on  shore,  A  grillage  mattress  of  willows,  280  feet  in 
length  and  about  2  feet  tMck,  was  laid  in  behind  the  anchor  piles,  and  well  cov- 
ered up  with  riprap  stone.  There  were  expended  in  this  work  89  cords  willow 
brush,  192  cubic  vards  stone,  and  80  pounds  wire  and  spikes.  All  snags  and  fallen 
timber  lying  in  the  chute  were  removed  and  the  overhanging  timber  cut  and 
dropped  inshore.  The  standard  inclined  gauge  at  this  point  was  repaired,  and  the 
reference  bench  marks  transferred  to  a  large  tree  about  50  feet  back  from  the 
bank. 

Between  October  27  and  29  the  fleet  was  dropped  from  Pryors  to  Hensleys,  a 
distance  of  about  9  miles.  The  channel  in  this  reach  was  cleared  of  snags  and 
wreck  heaps,  and  overhanging  trees  were  felled. 

In  all,  15  snags  and  3  wreck  heaps  were  removed  and  16  trees  cut  down. 

HBNSLBT'S  SHOAL. 

The  authorized  work  here  was  the  closing  of  a  breach  in  the  training  wall  of 
the  old  dike  and  building  up  the  structures  to  their  original  grade  lines.  The 
breach  in  the  training  dam  was  55  feet  long  on  bottom  line  and  80  feet  on  top  of 
crib  line,  with  about  30  inches  of  water  pouring  through  the  gap  at,  say,  8  miles 
per  hour.  A  pothole  about  9  feet  in  depth  and  30  feet  diameter  had  developed  in 
and  below  the  breach.  A  breakwater,  composed  of  stakes  strongly  wired  and 
willow  fascines,  was  constructed  across  the  contained  angle  between  the  dam  and 
training  wall.  The  old  dam  was  cleared  of  all  driftwood,  and  the  gap  was  closed 
with  cribwork  of  substantially  the  same  construction  as  the  old.  The  stream 
bed  above  and  below  new  cribs  was  well  protected  with  heavy  riprap  stone. 

The  condition  of  main  and  training  dams  was  quite  ]^r,  bein^  degraded  from 
original  elevation  as  much  as  20  per  cent  of  original  height,  and  m  some  portions 
the  main  dam  was  so  much  damaged  as  to  permit  the  free  i)assage  of  water. 
After  repair  to  main  breach  was  affected,  the  general  repair  was  taken  up  and  the 
entire  top  line  of  dam  and  training  was  brought  to  its  original  elevation. 

The  heaviest  work  and  the  most  expensive  was  clearing  the  chute  from  its  col" 
lection  of  fallen  timber.    Nine  large  trees,  three  stumps,  and  three  wreck  heaps 
were  removed.    The  following  materials  were  expended  in  repair  work:  72.86 
cubic  yards  rock;  37  cubic  yards  ^n^vel;  832  linear  feet  round  timber;  8  cords 
willow  brush;  230  pounds  spikes,  wire,  and  three-eighths-inch  strand. 

On  completion  or  the  repairs  the  passage  of  water  was  again  conflned  to  the 
boating  chute,  with  an  average  depth  of  4  feet  of  very  swift  water.  Noting  this 
fact  and  apprehending  a  continuance  of  bank  erosion,  all  growing  timber  adja- 
cent to  bank  edge  was  felled.    The  work  was  brought  to  completion  on  November  8. 

On  the  9th  of  November  the  fleet  was  made  up  and  on  10th  was  dropped  out 
for  floating  to  Woodpecker  Island  work,  with  a  stop  at  Catfish  shoals  dam.  In 
the  stretch  of  1 1  miles  between  Hensley's  and  Woodpecker  Island  dams  there 
were  removed  from  the  boating  channel  20  large  submerged  snags.  11  fallen  trees, 
and  3  wreck  heaps.  The  conditions  at  Catfish  shoals  were  such  that  it  was  thought 
best  not  to  close  at  present  the  breach  in  the  dam. 

WOODPECKER  ISLAND. 

The  work  authorized  at  this  point  consisted  in  repairing  the  old  dike  and  build- 
ing an  auxiliarv  dike. 

Arriving  with  the  fleet  and  party  on  the  14th  of  November,  I  found  the  main 
dam  to  be  900  feet  in  length,  of  which  300  feet  crossing  the  old  main  waterway 
was  in  very  poor  condition,  being  degraded  to  such  an  extent  as  to  permit  about 
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45  per  cent  of  the  low- water  discharge  to  pass  down  the  old  channel,  thus  leaving 
only  ■)")  per  cent  of  the  discharge  in  the  boating  channel. 

In  repairing  the  old  dam  552  linear  feet  of  round  timber,  18.50  cubic  yards  of 
riprap  atone,  and  an  estimated  quantity  of  spa  wis  were  used.  This  relieved  the 
situation  in  the  old  channel  to  such  an  extent  that  the  construction  of  the  auxil- 
iary dam  below  the  old  one  was  readily  accomplished.  The  new  dam  is  175  feet 
in  length.  In  its  construction  there  were  expended  1.364  linear  feet  of  round 
timl^er,  91  cubic  yards  of  riprap  stone,  140  pounds  of  spikes,  and  an  estimated  amount 
of  24  cubic  yards  of  quarry  strippings.    The  work  was  completed  November  26. 

STAKE  SHOAL. 

The  work  at  this  point  was  to  consist  of  repairs  to  the  old  dam  and  some  light 
dredging  in  the  channel  immediately  above  the  structure. 

Arriving  here  with  the  fleet  and  party  November  28,  work  was  at  once  com- 
menced and  was  still  in  progress  on  December  12,  when  weather  conditions  became 
so  severe  and  the  stage  of  the  river  so  high  that  you  directed  a  suspension  of  oper- 
ations for  the  season. 

The  following  work  was  accomplished:  Main  dam  rebuilt  to  original  grade  and 
extended  25  linear  feet  to  new  shore  connection;  bank  protected  at  new  shore  end 
of  dike.  There  were  expended  in  this  work  720  linear  feet  of  round  timber  and  66 
cubic  yards  of  riprap  stone. 

In  pursuance  of  your  instructions  there  was  properly  piled  at  Stake  Shoals  work, 
on  land  owned  by  Mr.  Fritz  Steinke,  86  pieces  round  timber  and  an  estimated 
amount  of  40  cubic  yards  of  riprap  stone,  and  at  Bock's  bar,  on  land  owned  by 
Mr.  John  Englert,  78  pieces  round  timber  and  an  estimated  amount  of  87  cubic 
yards  of  riprap  stone,  the  latter  in  three  piles. 

The  fleet  was  towed  to  Gasconade  by  tne  steamer  Henry  Wohlt  on  the  15th  and 
then  dismantled,  all  property  being  stored  in  the  United  States  boat  yard. 

The  expenditures  for  the  season  were  as  follows: 

For  labor $1,781.62 

For  towage 229. 25 

For  construction  materials 71. 75 

For  stones  and  supplies ...   . 668. 84 

For  traveling  expenses .  ... 101.  &7 

For  superintendence 637. 86 

Total 3,491.29 

The  general  results  of  the  season's  work  may  be  l)est  considered  when  viewed 
from  the  standpoint  that  during  the  period  of  observation— September  15  to  Decem- 
ber 15,  inclusive — tjie  steamers  plying  the  river  made  36  successful  trips  without 
hindrance  or  accident,  making  a  total  mileage  of  over  1,100  miles  and  bringing 
out  of  the  river  during  the  boating  season  over  55,000  sacks  wheat,  4,000  sacks 
flour,  800  head  of  hogs  and  cattle,  and  1,600  packages  of  butter,  eggs,  etc.,  besides 
quantities  of  other  small  items.  These  results  and  the  fact  that  during  the  same 
time  rafts  containing  32,000  ties  passed  down  would  seem  to  indicate  a  fairly  per- 
manent boating  depth  of  water  on  shoals  and  a  satisfactory  freedom  from 
obstructions. 

Very  respectfully,  C.  C.  Wrknshall, 

U,  S,  Overseer. 
Mr.  S.  Waters  Fox, 

U.  S.  Assistant  Engineer,  SiotLX  City,  Iowa. 


APPENDIX  D  D. 


IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KEN- 
TUCKY, AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1903.  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
LIEUT.  COL.  M.  B.  ADAMS  AND  CAPT.  W.  J.  BARDEN,  CORPS  OF 
ENGINEERS. 

IMPROVEMENTS. 

1.  Obion  and  Forked  Deer  Rivers,  Ten-  i  3.  Removing  sunken  vessels  or  craft 

nessee.  obstructing  or  endangering  navi* 

2.  Cumberland  River.  Tennessee  and  gation. 

Kentucky,  below  Nashville,  Ten- 
nessee. 


Engineer  Office,  United  States  Army, 

Nashville,  Term.,  July  10,  J 903. 

GENERAL:  I  have  the  honor  to  transmit  herewith  the  annual  report 
*    *    *    upon  the  river  improvements  in  my  charge  relating  to  the 
Nashville,  Tenn.,  district  for  the  fiscal  year  ending  June  30,  1903. 
Very  respectfully,  your  obedient  servant, 

W.  J.  Barden, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


D  D  I. 

IMPROVEMENT  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 

A  detailed  description  of  the  Obion  River,  plans  for  improvement, 
previous  project,  and  modifications  of  same,  are  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1896,  page  1897  et  seq.,  and  same 
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report  for  1897,  page  2217  et  seq.,  and  of  the  Forked  Deer  River,  page 
1900  et  seq.,  id. 

No  work  was  done  on  these  streams  during  the  fiscal  year.  The 
total  expenditures  for  the  year  ending  June  30,  1903,  amounting  to 
$261 .33,  were  on  account  of  watching  and  caring  for  engineer  property. 
The  balance  available  will  be  used  for  maintenance  of  channels. 

A  snagging  party  will  be  sent  out  as  soon  as  practicable  during  the 
coming  fiscal  year. 

Money  statement, 

July  1,  1902,  balance  unexpended $4,712.70 

June  30,  1903,  amount  expended  during  fiscal  year 261. 93 

July  1,  1903,  balance  unexpended 4, 451. 87 

July  1,1903,  outstanding liabilitiea 24.50 

July  1,  1903,  balance  available 4,426.87 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
-      unexpended  July  1, 1903 4,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
[    June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Obion  River,  Tennessee, 

By  act  of — 

July  13,  1892 $7,500 

August  18,1894 7,500 

June  3, 1896 6,000 

March  8,  1899  (for  maintenance) _ 2,500 


Total-   23,500 

Forked  Deer  River,  Tennessee,  and  its  navigable  branches. 

By  act  of — 

August  2, 1882,  for  South  Fork $3,000 

Julys,  1884,  for  South  Fork 2,000 

Augusts,  1886,  for  South  Fork 5,000 

August  11, 1888,  for  South  Fork 2,500 

August  11,  1888,  for  North  Fork 4,500 

August  11.  1888,  for  main  river 2,500 

September  19,  1890,  for  North  Fork  and  main  river 2,500 

July  13,  1892,  for  Forked  Deer  River  (completing  improvement) 3, 000 

Total  to  complete  project 25,000 

June  3,  1896.  for  Forked  Deer  River  (for  maintenance) 1, 000 

June  3, 1896,  for  North  Fork  or  Middle  Fork  from  Dyersburg  to  Missis- 
sippi River 5, 000 

March  3, 1899,  for  Forked  Deer  River  (for  maintenance) 2, 000 

Total .   88,000 

Obion  and  Forked  Deer  rivers,  Tennessee, 

By  act  of  June  13,  1902  (for  maintenance) $4,500 
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COMMERCIAL  STATISTICS. 

Obion  and  Forked  Deer  rivers^  Tennessee,  from  January  1  to  December  SI,  1908, 

Tons. 

Logs 67.128 

Lumber 81,111 

Staves 1,750 

Wood 16,000 

Telegraph  i)oles 200 

Live  stock 448 

Flour 72 

Hay 100 

Grain _ 85 

G^eral  merchandise _ 576 

Total  tonnage 117,415 

Estimated  value ._ $611,308 

Passengers  carried _ _ 1, 370 

List  of  steamboats  (stem-wheel)  plying  upon  Obion  and  Forked  Deer  rivers, 

Tennessee, 

[Calendar  year  1902.] 


Name. 

Registered  dimensions. 

Net  ton- 

Length. 

Breadth. 

Feet. 
24.7 
18 

Depth. 

nage. 

Vemie  Mac 

Feet. 
127 
100 
112.6 
Ti 
109.5 

Feet. 
4.9 

4 

IS& 

J.  M.Linder 

78 

L.  H.  Bnhrman 

23.2             4.0 

80 

A.R.Hall 

15 
80.6 

11.6 
5.1 

80 

Beaver  

814 

Ton»a.  ,.„ .   ,   .   ... 

Sarah  a 

J.  W.  Lewis 

84 

10 

2.5 

8 

aGhisoline;  dimensions  not  given. 


D  D  2. 


MPROVEMENT  OF   CUMBERLAND  RIVER,  TENNESSEE  AND 

KENTUCKY. 


(a)   BKLOW  NASHVILLE,  TKNN. 

For  description  of  this  stream,  character  of  its  obstructions,  and 
efforts  for  its  improvement  made  from  1830  until  the  adoption  of  the 
present  project;  also  for  statement  of  certain  examinations  and  sur- 
veys made  from  1870  to  1880,  see  the  following  reports  of  the  Chief  of 
Engineers:  1871,  page  474  et  seq. ;  1896,  page  1905  et  seq. ;  1899,  page 
2238  et  seq. 

During  the  fiscal  year  ending  June  30, 1903,  $31,839. 93  was  expended, 
of  which  $1,405.67  was  applied  to  snagging,  the  balance  to  Lock  A  and 
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contingencies.     The  following  is  a  detailed  statement  of  the  work 
done  at  lock  and  abutment  of  Dam  A: 

At  the  lock —  Cubic  yards. 

Riprapping  bank 8, 937 

Fining  behind  land  wall 4, 035 

Excavation 3, 480 

Cofferdam  removed 3, 685 

Stone  broken  for  paving 822 

Stone  broken  for  dam .  6, 000 

Stone  delivered  from  quarry 826 

Paving  set  back  of  land  wall 821.8 

Riprap  back  of  paving 712 

Masonry,  retaimng  wall  . .       325 

Concrete 110 

Abutment  side — 

Earth  excavated ......   3,900 

Gravel  excavated 650 

Stone  boated 620 

Filling  behind  walls,  upstream  end 580 

Filling  behind  walls,  downstream  end. 1, 480 

Masonry  laid 820 

Miscellaneous  work  included  the  buildin*?  of  two  barges,  convert- 
ing hull  of  steamer  Susette  into  barge,  dismantling  dredge  boat, 
repairs  to  steamer  Cumberland,  and  certain  changes  to  buildings  and 
tracks  required  for  the  passage  of  the  Tennessee  Central  Railroad 
through  the  United  States  reservation. 

By  authority  of  the  Secretary  of  War  that  company  was  allowed  to 
purchase  from  the  United  States  1.07  acres  of  land  for  a  right  of  way 
for  the  sum  of  $800,  $100  for  the  land  and  |;700  for  changes  to  build- 
ings and  tracks.  The  money  has  been  received  and  deposited  to  the 
credit  of  the  appropriation  and  the  deed  executed,  but  not  yet  deliv- 
ered, pending  the  compliance  by  the  company  with  certain  conditions 
named  therein. 

Contracts  were  entered  into  with  the  Featherstone  Foundry  and 
Machine  Companj^of  Chicago,  111.,  December  15,  1902,  for  construc- 
tion of  a  dredge,  at  $18,650,  and  with  Ed.  J.  Howard,  of  .leffersonville, 
Ind.,  January  26,  1903,  for  2  steam  tenders,  2  dump  scows,  6  decked 
barges,  and  2  derrick-boat  hulls,  aggregating  $28,268.  This  plant  will 
be  used  in  the  upper  and  lower  Cumberland  River  and  will  be  paid  for 
equally  from  appropriations  for  both  sections.  Under  these  contracts 
delivery  was  to  have  been  made  May  1,  1903,  but  the  time  limit  has 
been  waived  and  deliver}'^  has  not  yet  been  made. 

Proposals  for  construction  and  erection  of  4  pairs  of  steel  lock  gat'CS, 
operating  mechanism  and  filling  valves,  for  Lock  A  on  the  lower  and 
Lock  No.  1  on  the  upper  Cumberland,  were  twice  solicited  under  thirty- 
day  newspai>er  advertisements,  dated  January  28, 1903,  and  March  18, 
1903,  it  being  intended  to  make  one  contract  for  both  locks.  Under 
the  first  advertisement  no  bids  were  received.  Under  the  second  only 
one  was  received,  viz,  from  the  Penn  Bridge  Company,  of  Beaver  Falls, 
Pa.,  which  aggregated  $60,800,  $33, 900  for  Lock  A  and  $26,900  for  Lock 
1,  and  provided  for  delivery  and  erection  only  by  September  30,  1904. 
This  was  rejected  as  being  excessive,  and  directions  were  received  to 
prepare  new  designs  both  for  timber  and  metal  gates,  with  a  view 
to  securing  alternate  proposals,  and  erecting  timber  gates  if  no  reason- 
able bids  for  st-eel  gates  are  received.  These  designs  will  be  shortly 
completed  and  the  work  readvertised. 

The  snag  boat  Apex  began  work  October  1,  1902,  and  stopped  No- 
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vember  30  on  account  of  high  water.     One  hundred  and  fifty  miles  of 
river  were  cleared,  the  following  obstructions  having  been  removed: 

Snags  removed 880 

Snags  cut 394 

Leaning  trees  cut 1 ,  540 

Logs  cut - -   - 90 

Trees  deadened 13 

The  balance  available  will  l>e  used  for  the  completion  of  Lock  and 
Dam  A,  and  for  maintenance.  The  estimate  submitted  below  of  the 
amount  that  can  be  profitably  expended  in  the  fiscal  year  ending 
June  30,  1905,  should  be  applied  to  the  location  and  acquisition  of 
the  sites  of  locks  and  abutments  of  Dams  B,  C,  and  D,  and  to  the 
commencement  of  construction  of  the  same. 

Money  statement, 

July  1,  1902.  balance  unexpended $180,455.17 

Proceeds  of  sale  of  land,  Lock  A 800. 00 


June  30,  1903,  amount  expended  during  fiscal  year 


181,255.17 
81,839.93 


July  1 ,  1903,  balance  unexpended _ 149, 415. 24 

July  1 ,  1 903,  outstanding  liabilities 24, 895. 88 

July  1,  1903,  balance  available 125,019.86 

July  1 ,  1903,  amount  covered  by  uncompleted  contracts 23, 459. 00 


'Amount  (estimated)  required  for  completion  of  existing  project. . .  1, 534, 500, 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $395, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

400, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Improving  Cumberland  River,  Tennessee  and  Kentiwky,  general  river,  1832  to  18S8, 

Act  of — 

July  17,  1832 $30,000 

June  28,  1834 30,000 

July  7,  1836 20,000 

March  3, 1837 55,000 

July  7, 1838 20,000 


Total - - 155,000 

Improxnng  Cumberland  River  below  Nashville,  Tenn.,  under  old  project  for  open- 

channel  work,  from  1871  to  1890, 


Act  of — 


Act  of — 


March  3, 1871 $30,000 

June  10,1872 20,000 

March  3, 1873. 25.000 

March3, 1875 25,000 

June  18,1878 45,000 

March  3, 1879 40,000 

Junel4,1880...-* 20,000 

March  3, 1881 15,000 


August5,1882 $15,000 

July  5,1884 7.500 

August  5,  1886 12, 500 

August  11,  1888 10,000 

September  19, 1890 40,000 

Total 305,000 
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Under  new  project  for  locks  aiid  dams,  from  1892  to  1903, 

Act  of— 

July  13,  1892 $40,000.00 

August  18,  1894... ....  30,000.00 

Junes,  1896 80,000.00 

March  3,  1899 100,000.00 

Amended  act  of  June  13,  1902 180,000.00 

Total. --  430,000.00 

Received  on  account  of  sales. 961 .  95 

Aggregate .  430, 961. 95 


CONTRACTS  IN  FORCE. 

Improving  Cumberland  River  above  and  below  Nashville,  Tenn. 

1.  For  construction  of  1  dredge,  at  $18,650. 

Contractor:  Featherstone  Foundry  and  Machine  Company. 
Date  of  contract;  December  15,  1902. 
Date  of  approval:  January  8,  1903. 
Date  of  beginning  work:  June  2,  1903. 

Date  of  expiration:  May  1, 1903.     (Time  limit  has  been  waived,  as  authorized 
by  the  Chief  of  Engineers,  United  States  Army,  April  25,  1903.) 

2.  For  construction  of  2  steam  tenders,  at  $4,535  each;  2  dump  scows,  at  $3,650 

each;  6  decked  barges,  at  $1,503  each,  and  two  derrick-boat  hulls,  at  $1,440 

each. 
Contractor:  Ed.  J.  Howard. 
Date  of  contract:  January  26, 1903. 
Date  of  approval:  February  17,  1903. 
Date  of  beginning  work:  March  2,  1903. 
Date  of  expiration:  May  1, 1903.     (Time  limit  has  been  waived,  as  authorized 

by  the  Chief  of  Engineers,  United  States  Army,  April  25, 1903.^ 


COMMERCIAL  STATISTICS. 


Cumberland  River  below  Nashville,  Tenn,,  from  Janu^ary  1  to  December  SI,  1903. 


Tons. 

Logs 24,447 

Lumber 6,898 

Railroad  ties 166,831 

Hoop  poles 1,000 

Heading .  625 

Staves.. 2.100 

Shingles.. 80 

Tan  bark. _ 100 

Tobacco 25,000 

Peanuts .   50 

Salt 453 

Flour 404 

Produce 3 ,  030 

Hay - 3,140 

Grain 12,200 

Coal --.    1,020 

Iron 2,290 

Estimated  value 

Passengers  carried 


Tona 

Bricks 1,062 

Sand 10,422 

Lime 100 

Cement 268 

Explosives 2, 150 

Oude  materials  for  explosives .  1 ,  600 

Hogs 875 

Horses _ 400 

Mules  ..  : 480 

Cattle.. 2,000 

Sheep 56 

Fertilizer 800 

Spokes 2,100 

Gfeneral  merchandise 11, 550 


Total  tonnage 283,531 

$7,847,047 

26,000 
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List  of  steamboats  (steim  wheel)  plying  on  th^  Cumberland  River  below  Nashville, 

Tenn. ,  calendar  year  1902. 


Name. 


Lora 

Victor 

Penguin 

T.  L.  Herbert 

Thoe.  Parker 

Dick  Clyde 

WiUord 

Inverness 

Margaret 

J.T.Duffy,  jr.... 

Pavonia 

Mand  Kilgore 

John  8.  Summers 
J.  B.  Richtman . . . 

TenBroeck 

J.  M.  Bowell 

A.  L.Goldberg... 

Sycamore 

J,  B.  Richardson. 
H.  W.  Buttorff... 


Registered  dimensions. 


Net 


Length.  ;Breadth 


Depth.  I  tonnage. 


(&)  ABOVE   NASHVILLE,  TENN. 

The  distance  from  Nashville  to  Cumberland  Ford  (Pineville)  is 
about  497  miles,  and  from  Nashville  to  head  of  Smith  Shoals,  mouth 
of  Rockcastle  River,  is  357  miles.  The  head  of  navigation  is  at  Burn- 
side,  Ky.,  325  miles  above  Nashville,  Tenn.,  with  a  fall  of  223  feet. 

A  general  description  of  the  upper  Cumberland,  showing  the  char- 
acter of  its  obstructions  and  of  its  navigability  for  steamboats,  is  given 
in  Rei)ort  of  the  Chief  of  Engineers,  1896,  page  1909. 

For  detailed  description  of  Cumberland  River  above  Nashville  see 
Reports  of  the  Chief  of  Engineers,  1871,  pages  468-485;  1872,  pages 
,462-472. 

The  amount  expended  under  existing  project  during  fiscal  year  end- 
ing June  30,  1903,  is  $26,998.44,  the  disbursements  being  classified  as 
follows: 

G^eneral  improvement: 

Lock  No.  1 $784.44 

Lock  No.  2  -. 8,548.38 

Lock  No.  3 - 1,741.87 

Lock  No.  4 - -.  2.519.91 

Channel  work _ 380.73 


Locks  5,  6,  and 
Lock  No.  5 


?. 


Locks  and  Dams  Nos.  1,  5,  6,  and  7: 

Lock  No.  1 - - $8,350.42 

LockNo.5 255.70 

Channel  work 1,993.22 


$13, 975. 33 
2,423.77 


10, 599. 34 

Total :.-.    - - - 26,998.44 

Operations  were  carried  on  at  the  following  localities: 
Lock  No,  1. — Messrs.  James  E.  Sloan  &  Co.,  contractors  for  con- 
struction of  locks,  approaches,  and  abutment  protection,  finished  work 
of  clearing  off  site  and  grounds,  thus  completing  contract.  The 
amount  of  retained  percentage,  $8,214.72,  was  paid  September  6, 1902. 
For  statements  concerning  gates,  operating  mechanism,  and  filling 
valves  for  this  lock,  and  for  contracts  for  floating  plant  to  be  used  on 
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the  Cumberland  River,  both  above  and  below  Nashville,  see  report 
on  Cumberland  River  below  Nashville. 

Ijock  No.  2. — Work  was  begun  in  August  and  suspended  in  Decem- 
ber on  account  of  high-water  stage.  A  low  retaining  wall  was  built 
below  the  lock  to  prevent  caving  of  the  bank.  The  bank  was  rip- 
rapped  and  repairs  were  made  to  temporary  buildings  and  to  the 
Government  road.     Quantities  were  as  follows: 

Cnbic  yards. 

Gravel  screened  and  washed . .  500 

Sand  screened  and  washed 100 

Excavation - 2,000 

Concrete  wall  put  in 500 

Rubble  wall  buUt -      538 

Lock  No,  3. — The  work  of  constructing  abutment  was  begun  in 
June.  At  the  close  of  the  year  the  force  had  been  organized,  mate- 
rial collected,  derricks  erected  and  machinery  placed,  minor  repairs 
to  quartera  made.  Government  road  from  the  lock  site  to  the  county 
road  repaired,  and  abutment  site  cleared.  This  abutment  will  be 
built  of  concrete. 

Lock  No.  4- — The  work  of  constructing  the  abutment  was  begun  in 
May.  At  the  end  of  June  the  preparatory  work,  consisting  of  minor 
repairs  to  quarters  and  to  the  Government  road,  overhauling  tram 
track  from  the  river  to  the  quarry,  and  erecting  derricks,  had  been 
completed  and  quarrying  stone  begun.     Quantities  were  as  follows; 

Cubic  3rarda. 

Stripping  quarry 855 

Stone  quarried 127 

Stone  trammed 300 

Sand  delivered 2.50 

Lock  No.  6. — Work  done  at  Lock  5  consisted  of  riprapping  bank 
above  and  below  the  lock,  repairing  derrick  boat  and  snag  boat,  and 
caring  for  floating  plant.     Five  hundred  and  forty-six  cubic  yards  of, 
riprap  were  quarried.     Work  was  suspended  in  August,  1902. 

Steamer  Camberland. — The  electric  lighting  plant  was  overhauled 
and  searchlight  reflectors  replated.  The  boat  was  in  commission  from 
December  1  to  12,  1902,  towing  the  floating  plant  from  Lock  5  to  Lock 
A,  and  from  May  10  to  June  20,  1903,  transferring  necessary  plant  to 
Locks  3  and  4  and  towing  snag  boat  to  Burnside. 

Snagging. — The  snag  boat  Apex  during  the  fiscal  year  did  the  fol- 
lowing work : 

Snags  removed 506 

Snags  cut _ 373 

Leaning  trees  cut 873 

Trees  deadened 13 

Logs  cut 102 

-These  operations  cover  a  period  from  August  28  to  September  80, 
1902,  snagging  from  Lock  5  to  Nashville,  and  from  June  17  to  30,  1903, 
snagging  from  Burnside,  Ky.,  to  Rowena,  Ky.,  a  distance  of  122 
miles.  At  the  close  of  the  fiscal  year  operations  were  still  in  progress 
and  will  be  continued  downstream  to  Lock  No.  3. 

The  balance  available  June  30,  1903,  will  be  applied  to  the  comple- 
tion of  Lock  and  Dam  No.  1,  and  putting  same  in  operation,  to  com- 
pletion of  abutments  at  Locks  3  and  4,  and  to  maintenance  of 
improved  channel. 

The  additional  appropriation  recommended  below  should  be  applied 


APPENDIX   D  D— BEPORT   OF   CAPTAIN   HARDEN. 


1587 


to  putting  in  operation  Locks  2,  3,  4,  and  5,  by  construction  of  dams 
and  erection  of  gates. 

Money  statement, 

July  1,  1902.  balance  unexpended $270,689.83 

June  80.  1903,  amount  expended  during  fiscal  year 26, 998. 44 


July  1,  1903.  balance  unexpended 243.691.39 

July  1,  1903,  outstanding  liabilities 26,926.89 


July  1,  1903,  balance  available 216, 765. 00 

.  July  1 ,  1903,  amount  covered  by  uncompleted  contracts 23, 459. 00 


'Amount  (estimated)  required  for  completion  of  existing  project  . .  6, 605, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balance  unexpended  July  1. 1903: 

For  works  of  improvement $495, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Improving  Cumberland  River  above  Nashville,  Tenn,,  under  original  projects  for 

open-channel  work,  from  1876  to  I884. 


Geographical  division. 


1.  Nashville  to  Kentucky  line 

2.  Kentucky  line  to  Smith  shoals 

8.  Smith  shoals 

4.  Smith  shoals  to  Falls  of  Cumberland 

Total 


Geographical  division. 


1.  Nashville  to  Kentuckv  line 

2.  Kentucky  line  to  Smith  shoals 

8.  Smith  shoals 

4.  Smith  shoals  to  Falls  of  Cumberland 

5.  Above  mouth  of  Jellico,  Kentucky 

6.  Nashville  to  Smith  shoals 

7.  Nashville  to  head  of  Smith  shoals 


Act  of— 
Aug.  14,1876.  June  18, 1878. 1  Mar.  3, 1879. 


$15,000 

10,000 

25,000 

2,  (XX) 


120,000 

8,0(N) 

80,000 

2,000 


$18,000 

(J.  000 

15,  (XX) 


62,  (KX) 


(X),000 


39,  oa) 


June  14. 1880. 

$15,000 
10,000 
20,000 


45,000 


Act  of— 


Mar.  3,1881.  |  Aug.  2, 1882. 


$15,000 
15,000 
10,000 


Total 


10,000 


July  5, 1884. 


—  Total. 


$15,000 


5,(n) 
80,000 


50,  (KX) 


50,000 


$50,000 
50,  (XX) 


$83,000 

49,000 

115,000 

4,000 

15,  ax) 

80,000 
50,0(X) 


346,  (XX) 


Improving  Cumberland  River  above  Nashville,  Teiin. ,  under  the  present  jyroject  for 
a  system  of  locks  and  dams  from  Nashville,  Tenn.,  to  head  of  Smith  shoals, 
mouth  of  Rockcastle  River,  Kentucky, 


Act  of — 

August  5.  1886 $75, 000. 00 

August  11,  1888 200,000.00 

September  19,  1890 250, 000. 00 

July  13, 1892 250,000.00 

August  18,  1894 200,000.00 

June  3.  1896..-. 20,000.00 

June    4,  1897    (sundry 

civilact) 350,000.00 

July    1,   1898    (sundry 

civilact) 250,000.00 


Act  of — 

March  3,  1899 $100, 000. 00 

Amended  act  of  June 

13,  1902. -       200. 000. 00 


Total 1.895,000.00 

Amount   recovered    from 
failing  contractor 450. 1 7 


Aggregate 1,895,450.17 
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CONTRAC5T8  IN   FORCE. 

Impromng  Cumberland  River  above  Nashville,  Tenn, 

Constmction  of  lock  approaches  and  abutment  protection. 

Contractor:  James  E.  Sloan  &  Co. 

Date  of  contract:  September  13,  1899. 

Date  of  approval:  September  29, 1899. 

Date  of  beginning  work:  October  9,  1899. 

Date  of  expiration:  December  31 ,  1901.  (Original  date  of  expiration,  December 
81 ,  1899,  extended  to  December  31 ,  1900.  and  again  extended  to  December  31, 1901. 
Time  limit  waived  for  a  reasonable  period  to  allow  cleaning  up  of  lock  site  and 
grounds.    Contract  closed  and  terminated  September  6, 1 902. ) 

For  list  of  other  contracts  in  force  see  reix>rt  Cumberland  River  below  Nashville. 


CX)MMERCIAL  STATISTICS. 


Cumberland  River  above  Nashville,  Tenn. ,  from  January  1  to  December  SI,  290S. 


Tons. 

Logs 63,501 

Lumber 16, 826 

Timber 4,003 

Cedar  poles  and  posts 2, 997 

Railroad  ties 5, 922 

Hoop  poles .. 1,300 

Heading 696 

Staves 22,750 

Shingles 75 

Wood .        800 

Tobacco 2,755 

Salt 1,810 

Flour 812 

Produce 8,040 

Hay 850 

Grain.   6,501 

Coal 1,600 

Estimated  value 

Passengers  carried 


Tom. 

Iron... _ 2,000 

Bricks 1,000 

Sand 26,r*5 

113 

- 150 

300 


Lime 

Cement 

Explosives. 

Hogs 3,245 

Horses 240 

Mules 200 

Cattle ---    .- 1,020 

Sheep 23 

Fertilizers 2,000 

Peanuts 1 

Oil-well  machinery _  900 

General  merchandise 12, 915 


Total  tonnage 192,270 


$5, 527, 886 
29,265 


List  of  steamboats  (stem-wheel)  plying  on  th^  Cumberland  River  above  Nashville, 

Tenn,,  and  in  Kentucky,  calendar  year  190S. 


Name. 


T.  L.  Herbert 

J.N.White 

Henry  Harley 

BuniBide 

Burkesville 

Albany 

A.  L.Goldberg 

A.  L.  Joy« 

Samuel  H.  Anderson  a 

E.  Campbellrt 

Eadsvilie" 

R.  Dunbar 

Rob  Dudley 


Regi8t4 
Length. 

3red  dimensions. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feel. 

117 

24 

8.6 

147 

27 

8 

100 

89 

a2 

186 

21 

4.6 

116.5 

17.1 

8.8 

120 

26 

4 

120 

20 

8 

53 

9 

1.4 

50 

8.6 

1.4 

50 

8 

1.8 

44 

8 

1.4 

160 

29.4 

6.1 

1    ^^ 

29 

8.8 

Net 
tonnage. 


80 

71 

162 

92 

59 

52 

58 

8 

5 

4.5 
2 
168 
159 


uGhasoUne. 
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D  D  3. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Wreck  of  steamer  W,  K.  PhiUips  in  Dover  Island  Chute,  Lower 
Cumberland  Elver. — The  steamer  W.  K.  Phillips  sank  on  or  about 
December  14,  1897,  in  the  north  chute  of  Dover  Island,  Cumberland 
River,  and  was  reported  as  dangerous  to  navigation  September  10, 
1900.  Removal  was  authorized  October  6, 1900,  but  owing  to  imprac- 
ticability of  sending  out  working  party  the  removal  was  not  com- 
menced until  October  27,  1902,  and  completed  November  10,  1902,  at 
a  cost  of  |;335.20.  Final  report  was  submitted  to  the  Chief  of  Engi- 
neers November  13,  1902. 


APPENDIX  E  E. 


IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
MAJ.  JOHN  G.  D.  KNIGHT  AND  CAPT.  W.  J.  BARDEN,  CORPS  OF 
ENGINEERS, 


IMPROVEMENTS. 


1.  Tennessee  River.  3.  French  Broad  and  Little  Pigeon  riv- 

2.  Operating  and  care  of  Muscle  Shoals  ers,  Tennessee. 

Canal,  Tennessee  River.  1  4.  Clinch,  Hiwassee,  and  Holston  riv- 

ers, Tennessee  and  Virginia. 


Engineer  Office,  United  States  Army, 

Chattanooga,  Tenn.,  July  15,  1903, 

General:  I  have  the  honor  to  transmit  herewith  ♦  ♦  ♦  the 
annual  report  for  the  works  of  river  and  harbor  improvement  in  my 
charge  for  the  fiscal  year  ending  June  30,  1903. 

This  report  was  mainly  prepared  by  Maj.  John  G.  D.  Knight,  Corps 
of  Engineers,  who  was  in  charge  of  the  district  until  April  25. 
Very  respectfully,  your  obedient  servant, 

W.  J.  Barden, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  S,  A, 


£  £  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 

The  Tennessee  River  is  651  miles  long.  Two  hundred  and  sixty- 
three  miles  above  its  mouth  are  shoals  which  have  necessitated  the 
construction  of  a  canal  in  two  sections,  of  a  total  length  of  16  miles, 
provided  with  11  locks.  This  canal  affords  the  only  practicable  rout^ 
for  boat  communication  between  the  upper  and  lower  sections.  The 
river  is  navigable  the  entire  year  to  Riverton,  226  miles  above  the 
mouth. 

There  is  no  through  traffic  throughout  the  entire  length  of  the 
river,  but  for  a  part  of  the  year  two  boats  run  between  Chattanooga 
and  Paducah,  Ky.,  at  the  mouth  of  the  river,  a  distance  of  459  miles. 
Local  boat  lines  have  headquarters  at  KnoxviUe,  Kingston,  Chatta- 
nooga, and  Decatur. 
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Through  traffic  the  entire  year  can  only  be  rendered  possible  by  a 
system  of  locks  and  dams,  the  construction  of  which  does  not  seem 
to  be  justified  by  any  increase  of  traffic  now  probable. 

The  construction  of  the  Colbert  Shoals  Canal,  now  in  progress,  will 
extend  navigation  for  the  entire  year  10  miles  above  Riverton. 

There  are  three  sections  of  the  river  where,  by  reason  of  present 
local  traffic,  amounting  to  about  282,157  tons  annually,  it  may  be 
advisable  to  facilitate  all  the  year  traffic  by  locks  and  dams  which 
might  form  a  part  of  a  comprehensive  system  between  Riverton  and 
headwaters  in  the  future  should  the  entire  system  ever  be  justified. 
These  three  sections  are  in  the  vicinity  of  Knoxville,  for  about  10 
miles  below  the  mouth  of  the  Clinch  River,  and  between  Guntersville 
and  Ilobbs  Island.  The  last-named  section,  however,  should  be 
omitted  in  case  a  railroad  bridge  is  built  across  it. 

The  special  features  of  the  river  are  given  in  the  Annual  Report 
of  the  Chief  of  Engineers,  1901,  Part  III,  page  241  i). 

From  commercial  statistics,  given  later  in  detail,  it  will  be  seen 
that  the  total  tonnage  of  freight  moved  on  the  Tennessee  River  dur- 
ing the  calendar  year  1002  was  1,609,593  tons.  Of  this  134,632  tons 
were  rafted. 

Tlie  movement  of  the  balance  may  be  thus  summarized : 


Distance  on  Tonnesseo  River  between  terminal  points  of  carriers*  routes. 


Over  450  miles  . 
800  to  200  miles 
100  to  200  miles 
60  to  100  miles. 
4  to  50  miles . . . 
Under  4  miles. 

Total 


Froiglit 
moved. 


704,  dS 
165,783 
45,415 
821.875 
205,000 


1.534,981 


The  amount  so  far  appropriated  and  allotted  for  the  Tennessee 
River  and  the  canals  thereon,  including  the  amount  for  operating 
canals,  is  $6,779,181.85;  of  this  sum  $789,676.04  has  been  allotted  for 
operating  and  care  and  repair  of  the  Muscle  Shoals  Canal  from 
November,  1890,  when  it  was  opened  to  navigation,  to  June  30,  1903. 

For  purposes  of  appropriations  the  river  has  been  divided  into  the 
following  different  sections,  where  are  given  additional  details. 

1.    ABOVE   CHATTANOOGA  (188   MILES). 

The  plan  of  improvement,  based  upon  the  survey  of  1891,  is  to 
obtain  a  3-foot  average  low-water  channel  at  a  cost  of  $650,000  addi- 
tional to  prior  expenditures.  It  received  Congressional  approval 
August  18,  1894. 

Work  under  this  plan  consists  of  removing  obstructions  and  the 
construction  of  wing  dams  and  training  walls.  Permanently  bene- 
ficial results  do  not  always  ensue. 

During  the  past  year,  after  consulting  those  who  were  immediately 
concerned  in  the  improvement  of  this  section  of  the  river,  it  was  deter- 
mined to  apply  available  funds  to  work  on  about  12  miles  of  the  river 
from  about  6  to  18  miles  below  the  mouth  of  the  Clinch.  A  small  por- 
tion of  the  appropriation  is  to  be  reserved  until  the  necessity  for  work 
at  Richland  Creek  is  fully  determined.  The  work  executed  durmg 
the  year  was  as  follows: 
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There  were  built,  by  hired  labor  and  purchase  of  material  in  open 
market,  1  quarter  boat,  1  steam-derrick  boat,  1  tender  for  same,  1  tool 
boat,  and  3  barges,  and  extensive  repairs  were  made  to  the  fleet,  which 
had  been  idle  for  two  years  on  account  of  lack  of  appropriations.  On 
the  8th  of  August  the  dredging  pl^nt  was  taken  toRockwood  Landing 
and  continued  at  work  in  that  vicinity  until  January  21,  1003,  when 
cold  weather  caused  a  suspension  of  the  work  and  the  fleet  was  taken 
to  Knoxville  for  the  winter.     Work  was  resumed  in  May,  1903. 

The  following  work  was  done: 

Rockwood  Landing. — Two  thousand  cubic  yards  of  material  were 
dredged  from  the  channel  and  60  trees  were  cut. 

Kings  bar,  about  S  miles  above  Rockwood  Landing, — The  obstruc- 
tions consist  of  sand  and  gravel  overlying  solid  rock  reefs  which  crop 
out  at  intervals  in  the  channel.  In  the  latter  part  of  August  the 
dredge  was  put  to  work  here.  Some  of  the  most  prominent  reefs  were 
blasted  off.  Work  done  was  as  follows:  Dredging,  300  cubic  yards; 
trees  cut,  345;  rock  blasted,  1,715  cubic  yards;  stone  taken  from 
channel,  375  cubic  yards;  logs  removed,  575. 

Brackeits  bar,  about  1  mile  below  Rockwood  Landing, — This  is  com- 
I)Osed  of  gravel,  bowlders,  and  loose  limestone,  some  of  which  were  too 
large  to  be  taken  up  by  the  dredge  dipper  and  had  to  be  removed  by 
the  steam  derrick  boat.  Underlying  the  gravel  is  a  slaty  stratum  vary- 
ing in  thickness  from  3  inches  to  8  inches,  which  is  very  hard  to  dig. 
It  is  proposed  to  make  a  channel  here  about  1,900  feet  long  and  not 
less  than  3  feet  deep  at  low  water.  Work  was  prosecuted  here  until 
January  21,  1903,  and  the  proposed  channel  was  about  two- thirds 
completed. 

Work  was  resumed  in  June,  1903.  The  work  accomplished  was  as 
follows:  Dredging,  19,935  cubic  yards;  stone  taken  from  channel,  490 
cubic  yards;  rock  blasted  from  channel,  700  cubic  yards. 

Head  of  Half  Moon  Island. — During  November  and  December, 
1902,  a  party  was  put  to  work  at  the  liead  of  Half  Moon  Island  exca- 
vating a  passage  through  a  solid  rock  reef  that  crossed  the  channel 
near  the  left  bank.  The  blasted  material  was  utilized  in  mending 
the  dams  at  the  head  of  the  island.  The  material  not  being  sufficient 
for  that  pqrpose  a  quarry  was  opened,  the  stone  from  which  was  used 
in  completing  the  repair  of  the  dams.  Some  of  the  material  from 
Bracketts  bar  was  also  used  to  calk  leaks.  The  quantity  of  stone 
quarried  was  1,383  cubic  yards,  and  the  quantity  placed  on  dams  was 
2,405  cubic  yards. 

Soddy  shoals, — On  the  23d  of  May  the  steamer  Long,  1  quarter 
boat,  and  3  barges  were  sent  to  Soddy  shoals,  a  distance  of  163  miles 
l>elow  Knoxville,  to  repair  a  break  in  the  dam  at  the  head  of  Soddy 
Island.  This  break  was  236  feet  in  length,  and  had  caused  about  50 
feet  of  the  head  of  the  island  to  be  washed  away.  A  quarry  was 
opened  in  the  vicinity  and  the  stone  boated  down  to  the  break,  which 
was  closed,  and  the  head  of  the  island  riprapped.  For  these  pur- 
poses 1,548  cubic  yards  of  stone  were  quarried. 

While  it  is  stated  below  that  $50,000  can  be  profitably  expended  on 
this  section  of  the  river  in  the  fiscal  year  ending  June  30,  1905,  it  is 
aloo  recommended  that  an  appropriation  of  $15,000  be  made  to  be 
applied  in  making  surveys  for  locations  and  estimates  of  cost  of  one 
lock  and  dam  a  short  distance  below  Knoxville  and  for  possibly  three 
locks  and  dams  in  the  20  miles  of  the  river  below  the  mouth  of  the 
Clinch. 

This  recommendation  results  from  a  consideration  of  the  local  traf- 
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fio  about  Knoxville,  which  during  the  year  1902  amounted  to  136,264 
tons,  and  of  that  about  Rockwood  to  the  amount  of  103,807  tons. 
(See  commercial  statistics  which  follow  the  report  as  to  section  3  of 
the  river.)  If  these  locks  and  dams  were  built  navigation  of  these 
two  portions  of  the  Tennessee  and  the  lower  portions  of  the  French 
Broad  and  of  the  Clinch  rivers  would  be  possible  all  the  year. 

Should  the  local  traffic,  amounting  in  1902  to  over  50,000  tons,  on 
the  section  of  the  river  from  Dayton  Landing  to  White  Creek  Land- 
ing, 40  miles  in  length,  continue  to  increase  as  rapidly  as  at  present 
the  expense  of  a  similar  survey  and  detailed  estimate  of  cost  of 
improvement  of  that  section  by  locks  and  dams  would  be  justified. 

Money  statement. 

Jnly  1, 1902,  balance  unexpended. $50, 030. 02 

June  30,  1903.  amount  exx)ended  during  fiscal  year _     30, 589. 43 


July  1 ,  1903,  balance  unexpended 19, 440. 59 

July  1,  1903,  outstanding  liabilities 1,528.73 


July  1,  1903,  balance  available 17.911.86 


Amount  (estimated)  required  for  completion  of  existing  project 505, 000. 00 

Amount  th§t  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexi)ended  July  1,  1903: 

For  works  of  improvement $45, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

50, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

April  10,  1869 $35,000 

March  3,  1871,  transferred 

from  below  Chattanooga .  35 ,  000 

June  10,  1872 25,000 

March  3,  1873.. 25,000 

June23.  1874 25,000 

March  3,  1875... 40,000 

August  14,  1876 15,000 

June  18,  1878 15,000 

March3,  1879 _ 11,500 

June  14, 1880 10,000 

March  3,  1881 7,000 


Act  of — 

August2,  1882 $7,000 

July  5,  1884 3,000 

Augusts,  1886 7,500 

August  11,  1888 15,000 

September  19, 1890 30, 000 

July  13,  1892 25,000 

August  18,  1894 50,000 

June3,  1896 15,000 

March  3,  1899 30,000 

June  13,  1902 50,000 


Total 476,000 


2.    CHATTANOOGA,  TENN.,  TO  RIVERTON,  ALA.  (237.3  MILES). 

Obstructions  to  the  navigation  of  this  section  are  to  be  found  in  the 
mountain  region  for  about  25  miles  below  Chatt^noo/;a;  at  sundry 
shoal  places  thence  down  to  the  Muscle  Shoals  Canal;  between  the 
upper  and  lower  sections  of  the  canal ;  at  Little  Muscle  Shoals,  between 
the  canal  and  Florence ;  between  Florence  and  the  Colbert  Shoals  Canal, 
now  in  progress,  and  at  the  two  shoals  to  be  avoided  at  low  water  by 
this  canal. 

Navigation  the  entire  year  can  only  be  had  by  the  canalization  of 
much  of  this  section,  which  work  is  not  now  justified. 
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(a)  Chattanooga^  Tenn,^  to  Florence^  Ala.  {207,5  miles). — But 
improvements  on  a  lesser  scale  are  imperatively  demanded.  A  freight 
and  passenger  boat  transfer  service  is  maintained  between  Gunters- 
villo  and  Hobbs  Island,  a  distance  of  22  miles.  During  the  year  1902 
there  were  transferred  by  these  boats  42,08G  tons  of  freight  and  7,635 
passengers.  Shoaling  occurs  on  this  section  of  the  river,  and  the 
amount  of  traffic  involved  demands  that  the  Government  should  aid 
in  facilitating  it. 

Again  at  Sweetwater  bar  shoaling  continually  recurs,  due  to  the 
large  amount  of  detritus  brought  down  by  Sweetwater  Creek. 

Fifteen  thousand  dollars  are  needed  for  removing  shoals  at  these 
two  places  and  for  other  contingencies. 

Sweetwater  bar  is  in  the  right  channel  of  the  river,  which  channel 
extends  above  Florence  a  distance  of  5  miles  behind  a  chain  of  islands, 
and  is  much  narrower  than  the  left  channel,  which  is  obstructed  by  a 
succession  of  shoals  and  not  navigable.  At  the  head  of  the  left  chan- 
nel are  two  dams  in  bad  repair  and  in  part  broken,  whose  object  was 
to  increase  the  flow  through  the  right  channel.  In  consequence  of 
the  condition  of  these  dams  an  undue  proportion  of  water  flows  down 
the  left  channel  to  the  decided  detriment  of  the  right  channel.  An 
examination  has  been  made,  and  the  estimated  cost  of  the  repair  of 
the  dams,  cutting  overhanging  trees,  and  other  minor  improvements 
in  tliis  locality  is  $3,000.  If  these  repairs  be  not  executed  it  seems 
highly  probable  that  at  no  distant  day  the  navigation  of  the  right 
channel  at  low-water  stages  will  be  impracticable. 

The  needs,  then,  of  this  section  are  $18,000  for  the  works  above 
described. 

No  appropriation  for  this  section  of  the  river  has  been  made  since 
March  3,  1899.  The  balance  available  at  the  beginning  of  the  fiscal 
year  was  $2,480.21,  which  was  practically  exhausted  in  dredging  a 
channel  80  feet  wide  through  a  bar  which  had  formed  at  Florence 
Bridge.  From  this  bar  7,630  cubic  yards  of  bowlders  and  rocks  were 
removed  and  placed  so  as  to  form  a  dam  about  3  feet  high  at  low 
water,  designed  to  deflect  the  current  in  a  direction  favorable  to  navi- 
gation. The  cost  of  the  work,  including  the  removal  of  a  number  of 
snags,  was  $2,086.38. 

In  March,  1903,  an  allotment  of  $6,000  was  made  from  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  to  be  applied  to  dredging 
at  Sweetwater  bar.  As  soon  as  the  stage  of  water  permitted,  the  U.  S. 
dredge  Kentucky  and  outfit  were  transferred  from  Lock  6  of  the 
Muscle  Shoals  Canal  to  the  bar,  and  began  .vork  April  8.  From  that 
time  until  May  11,  15,500  cubic  ya^ds  of  matenal,  consisting  of  sand, 
loose  rock,  bowlders,  and  gravel,  were  removed.  Before  the  improve- 
ment couLl  be  completed  the  river  had  fallen  to  so  low  a  stage  that  it 
was  necessary  to  take  the  dredge  to  the  lower  river  while  it  was  still 
possible  to  cross  the  Colbert  shoals. 

The  work  done  at  Sweetwater,  while  incomplete,  affords  great  relief 
to  navigation  at  that  point,  as  it  increases  the  area  of  cross  section 
about  50  per  cent,  distributing  the  fall  and  deepening  the  crossing. 
The  cost  of  the  work  to  June  30  was  $2,963.97,  and  it  is  expected  that 
the  entire  balance  of  the  allotment  of  $6,000  will  be  needed  to  com- 
plete the  dredging  and  protect  the  bank  of  the  island  opposite  the 
mouth  of  the  creek,  where  considerable  scouring  has  occurred. 

It  is  probable  that  dredging  at  this  bar  will  be  required  annually. 

More  details  of  this  section  of  the  river  are  found  on  pages  2423- 
2425  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1901. 
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{h)  Florence^  Ala.,  to  Riverton,  Ala.  {29,8  rtiUes). — The  main 
obstructions  to  this  section  are  by  shoals  extending  along  the  lower  8 
miles  of  it,  with  a  total  fall  over  them  of  25  feet  at  low  water,  when 
the  available  depth  is  about  1.5  feet.  These  obstructions  are  to  be 
avoided  at  all  stages  when  there  is  less  than  7  feet  over  the  shoals  by 
a  canal  in  and  along  the  left  bank. 

The  project  for  this  canal,  as  modified  in  1892,  contemplated  raising 
its  river  bank  to  a  height  of  3  feet*  above  any  known  high  water  and 
the  use  of  the  canal  at  all  river  stages.  In  1897  the  river  rose  nearly 
2.5  feet  higher  than  ever  before  recorded.  To  carry  the  river  bank  3 
feet  above  this  stage  of  water  would  greatly  increase  the  cost  of  the 
canal.  So  further  study  was  given  to  the  plans,  and  September  5, 
1901,  it  was  recommended  that  the  canal  be  so  constructed  as  to  be  in 
part  submerged  when  there  was  a  7-foot  stage  over  the  shoals.  This 
recommendation  was  approved  October  5,  1901. 

A  further  modification  was  submitted  September  17,  1902,  and  the 
entire  subject  of  the  improvement  of  the  river  at  Colbert  and  Bee 
Tree  shoals  was  then  referred  to  a  Board  of  Engineer  officers. 

December  10,  1902,  the  plan  as  it  now  stands  was  submitted  from 
this  office,  and  received  the  approval  of  the  Secretary  of  War  Febru- 
ary 17,  1903.  Its  main  differences  from  earlier  plans  are  the  location 
of  the  upper  section  of  the  canal  in  the  river  bed  instead  of  in  the 
bank,  with  a  resulting  construction  of  a  river  wall,  and  the  location 
of  the  guard  lock  at  the  lower  end  instead  of  at  the  upper  end  of  this 
section.     The  estimated  cost  of  completion  is  $2,200,000. 

Specifications  were  at  once  prepared,  and  March  2,  1903,  proposals 
were  invited  for  constructing  all  the  river  section  and  the  guard  lock 
of  thecanal.  Aprilll,  1903,  proposals  were  opened,  and  Aprill4, 1903, 
it  was  recommended  that  the  lowest  bid  be  accepted,  but  only  for  so 
much  of  the  canal  section  above  the  guard  lock  as  could  be  built  within 
the  amount  authorized  by  Congress.  This  amount  was  $50,000,  to  be 
appropriated  later,  added  to  ab<>ut  $545,000  of  available  funds.  This 
recommendation  was  approved,  and  contract  was  entered  into  on  May 
5  and  approved  on  May  16. 

The  contractor  arrived  at  the  work  June  9  with  a  small  force  of  men 
and  began  preliminary  work  by  accumulating  tools  and  appliances, 
building  an  office,  quarters,  etc.,  for  the  use  of  his  force,  repairing  a 
wagon  road  from  Riverton — the  nearest  railway  station — to  the  place 
of  work,  erecting  blacksmith  shop,  and  hauling  logs,  and  sawing  timber 
for  cofferdam. 

The  masonry  work  of  theliftlock  of  thiscanal  iscompleted.  Between 
March  3, 1899,  and  June  13, 1902,  no  appropriation  for  continuing  the 
canal  construction  was  made.  By  the  river  and  harbor  act  of  the  lat- 
ter date  $200,000  was  appropriated  for  the  work,  and  contracts  were 
authorized  to  an  additional  amount  of  $400,000.  Of  this  last  amount 
$350,000  was  appropriated  March  3,  1903. 

To  complete  this  canal  an  additional  appropriation  of  $1,650,000  is 
necessary.  As  contracts  amounting  to  $50,000  of  this  sura  are  now 
authorized,  it  is  urged  that  authority  be  given  to  enter  into  contracts 
amounting  to  $1,600,000,  the  work  contracted  for  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law;  also  that  one- 
third  of  the  amount  needed  to  complete  this  canal  be  appropriated 
during  each  of  the  next  three  sessions  of  Congress. 

Only  the  lack  of  funds  prevents  work  being  carried  on  on  the  lower 
section  of  the  canal  and  on  the  machinery  and  gates  of  both  locks 
simultaneously  with  the  construction  of  the  upper  section. 
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Money  sUUement. 

July  1, 1902,  balance  tinexpended $211,544.47 

Amomit  appropriated  by  sundry  civil  act  approved  March  3, 1903  . .  350, 000. 00 
Amount  idlotted  from  appropriation  for  emergencies  in  river  and 

harbor  works 6,000.00 


567, 544. 47 
June  30,  1903,  amount  expended  during  fiscal  year 15, 169. 21 


July  1 ,  1903,  balance  unexpended 552, 375. 26 

July  1,  1903,  outstanding  liabilities 6,592.50 

July  1,  1903,  balance  available 545,784.76 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 600, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project. . .  5, 165, 326. 63 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80, 1906,  in  addition  to  the  balance  unexpended  July  1, 1903 550, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


APPROPRIATIONS. 

March  2, 1827  (survey) $200.00 

June  9, 1860  (claim) 1,350.00 

July25,1868 85,000.00 

Apfa  10, 1869  . . . 5,095.00 

July  11, 1870 - - 45,000.00 

June  10, 1872 50,000.00 

March  8, 1873. 100,000.00 

June23,1874 100,000.00 

March  8, 1875 360,000.00 

August  14, 1876  .  255,000.00 

June  18, 1878 300,000.00 

March  3, 1879 210,000.00 

June  14, 1880 : 300,000.00 

March  3, 1881 250,000.00 

August 2, 1882 250,000.00 

July  5, 1884 350,000.00 

August  5,1886 262,500.00 

August  11, 1888 250,000.00 

September  19, 1890 - - 450,000.00 

July  13, 1892 475,000.00 

August  18, 1894 275.000.00 

June  3, 1896 ...^ 50,000.00 

March  3, 1899 1^5,000.00 

June  13, 1902 200,000.00 

March3,1903  (sundry  civil  act) 350,000.00 

March  23, 1903  (emergency  river  and  harbor  act) 6, 000. 00 

5,115,145.00 

Received  on  account  of  transfer  settlement 3. 91 


5.115,148.91 


ABSTRACT  OF    CONTRACT  WITH    SHERIDAN-KIRK    CONTRACT    COMPANY,   OF  VALLEY 
VIEW,  KY.,  FOR  BUILDINO  SECTION  OF  COLBERT  SHOALS  CANAL. 

Contract  dated  May  5,  1903;  approved  May  16,  1903. 

Date  of  beginning  work,  June  20,  1903;  date  of  expiration,  September  20, 1905. 
Concrete,  $8.28  per  cubic  yard;  earth  excavation,  50  cents  per  cubic  yard;  rock 
excavation,  $1.98  per  cubic  yard;  iron  and  steel,  7  cents  i>er  i)ound;  laying  masonry, 
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3.    BELOW  RIVERTON,  ALA.  (226  MILES). 

The  average  slope  of  this  section  of  the  river  is  0.315  foot  per  mile. 
This  in  itself  would  indicate  that  sufficient  improvement  may  be 
effected  by  dredging.  Such  improvement  would  be  permanent  were 
the  river  entirely  free  from  detritus.  As  it  is  not,  particularly  in  the 
neighborhood  of  the  mouths  of  several  small  tributaries,  it  is  to  be 
expected  that  dredging  must  be  repeated  from  time  to  time. 

In  August,  1002,  while  the  river  was  too  low  for  dredging  operations, 
the  U.  S.  S.  McPlierson  with  a  snag  barge  was  sent  from  Riverton, 
Ala.,  to  the  mouth  of  the  river  at  Paducah,  Ky.,  to  clear  the  channel; 
211  snags  were  pulled,  many  of  which  were  in  dangerous  proximity  to 
the  channel. 

The  office  was  notified  that  the  channel  which  had  been  dredged  at 
Rockport  bar  in  September,  1901,  had  again  become  very  shoal.  An 
examination  made  in  September,  1902,  by  the  snagging  party  on  its 
return  from  Paducah  showed  that  in  one  year  the  channel,  which  had 
been  dredged  to  a  depth  of  5  feet  at  extreme  low  water,  had  filled  up 
for  a  length  of  300  feet,  so  as  to  make  a  depth  of  only  3  feet. 

The  dredging  plant  was  sent  tliere  in  the  latter  part  of  May,  and  at 
the  end  of  the  fiscal  year  had  removed  19,100  cubic  yards  of  gravel, 
resulting  in  a  channel  200  feet  wide  and  6  feet  deep.  The  cost  was 
11.6  cents  per  cubic  yard. 

Dredging  is  necessary  and  should  be  continued  on  this  section  of 
the  river,  and  for  that  purpose  an  estimate  of  $40,000  is  submitted. 

Money  sf-atement 

July  1,  1902,  balance  nnexpended. . $19, 000. 00 

Jime  30,  1903,  amount  expended  during  fiscal  year 11, 081. 54 


July  1,  1903,  balance  unexpended 7, 918. 46 

July  1,  1903,  outstanding  liabilitiefl .    1,596.31 

July  1 ,  1903,  balance  available .  _ 6, 322. 15 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement. $35, 000. 00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  8undr>'  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


40, 000. 00 


APPROPRIATIONS. 
[For  Tenneesee  River  below  Riverton,  Ala.] 

September  19, 1890 $25,000 

July  13,  1892 25,000 

August  18,  1894..   125,000 

March  3,  1899 100,000 

June  13,  1902 19,000 


Total  294,000 


API'ENDLX   B  E — BKPOBT   OF   CAPTAIN   BABDEN. 
COMMBRCIAI,  STATISTICS. 

Tenmsme  River  above  Chattanooga,  Tenn.  (ISS  rnUet). 


'  YiVLr  ondlUK  Dec,  31. 


T,„. 

EatJIWted 

'■■1 

Cotton __ _„ 

SIM 

Z 

nv 

H.fiSS 

FInKted  doim  In  latts,  8T,8ni  tons, 

Numtnr  o(  paaeengerB  transported  I19B),  li,lte. 

Details  of  the  traffic  are  shown  in  the  following  table: 


Timber  and  Inmber  ratted: 
Headwaters  of  Clin,  h  and 
Ont  of  Obed  Biv. 


River  to  Loudun  and  Luiiolr  { 


HeftdValcrs  i.f  HoUton  Blv... 

Out  of  Freni-h  Bniud  and  Big  Pige 

Floated  donn  la  hanceft 

LeL'pem  Ferry  Jfnn.,  to  Lenoir  C 
Out  of  Fruncfi  Brind  Biver.  Seran 
Marble  qnarricB  on  Fivncb  Broad 

Hored  by  Btoamboata: 

Loudon  and  Ubat  tonooga 


^T 


inda  to  knoirllle . . 


t,ooa 

ISO 

B.osa 
s.ooo 


KlngatHU  and  Chattanooga 

Leadvale  and  Kingston 

Knox ville  and  Kingston 

London  and  Euohee,  Tenn _ __. 

Lenoir  City  and  Boi:l[wood 

White  CreelE  mines  to  ore  dock  at  mouth  of  Bichland 
Mouth  of  Ocoee  Elver  and  Chattanoi«a 


t7 


ir  City  ai 


Loudon  and  Kingston _ 

Bockwood  Landing  and  Bounil  Island  mines .. 

Rockwood  Landing  and  Kingston 

Marble  quarries  near  Concord.  Tenn..  and 
Marble iiuarriffl on  Fren,'  -- 
KnoxTlltesnd  LcadvalP, 
Rockirood  Lending  and  I 


h  Broad  Siver  and  Kno 


■;.,, } 
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Of  the  9  steamboats  reported  in  the  last  annnal  report  as  plying  on  the  Ten- 
nessee River  alcove  Chattanooga.  Tenn.,  the  Charles  H.  Bacon  and  Joe  Wheeler 
were  not  in  this  service  duiing  the  year,  bnt  the  nmnber  of  barges  was  increased 
from  48  to  (JO. 

Four  additional  boats  were  pnt  on,  as  follows: 


Names  of  steamboats. 


City  of  London. 

Gkuiconado 

N.  B.  Forrwt . . 
Sam  A.  Connor. 


Length. 

Width. 
Feet. 

Depth. 
Feet. 

Net  ton- 
nage. 

Heiffht  HeiRht 

pUot    Rxnoke- 
house,   stack. 

Number 

of 
hargea. 

Capac- 
ity of 
barges. 

Feet. 

F^et. 

Feet. 

Tons. 

75 

12 

2 

23       17     1     20 

2            60 

107.4 

23.9 

3.5 

74 

90     '■     46 

I           1» 

i:« 

25 

8.6 

IM 

95           40 

1           125 

9K.5 

16 

2.G 

68 

25.5        82.5 

2            lO 



. 



._ 

_ 

The  total  number  of  craft  operating  in  this  section  of  the  river  dnring  the  year 
ending  December  81,  1902,  was  11  steamboats,  of  a  total  of  738  tons  burden  net, 
and  66  barges,  of  a  total  capacity  of  6,277  tons,  as  shown  on  list  below. 

Seven  steamboats,  the  Bill  Tate,  Flora  Swan Ji,  City  of  Loudon,  Clinch,  Ocutcon- 
ode,  N.  B.  Forrest,  and  ir.  T.  Gallaher,  a  total  or  407  tons  burden,  and  33  barges, 
total  cax)acity  8.019  tons,  are  also  reported  as  plying  on  the  Clinch  River.  The 
Bill  Tate  and  Flora  Sivann .  a  total  of  125  tons  burden,  and  27  barges,  total  capacity 
1,865  tons,  are  also  reported  as  plying  on  the  French  Broad  River. 

The  Roane  Iron  C^)mpany,  which  operates  two  furnaces  at  Rockwood.  Tenn., 
has  purchased  the  steamer  Grady  and  built  a  transi)ort  with  a  capacity  of  8  cars 
to  transx>ort  iron  ore  from  the  mines  located  behind  Half  Moon  Island  to  Rock- 
wood  Landing,  where  the  cars  are  transferred  to  a  narrow-gauge  railroad  and  car- 
ried a  distance  of  7  miles  to  the  furnaces. 

List  of  boats  and  bargee  naingatingtlie  Tennessee  River  above  Chattanooga,  Tenn,, 

during  the  year  1902, 


Name. 


'  Barges. 

Net  ton-  - 
i   nage. 


Clinch 

Qascouade 

N.B.Forrest.... 
W.T.Gallaher.. 

Bill  Tate 

Flora  Swann 

BillTat4^ 

Sam  A .  Connor . . 
W.T.Gallaher.. 
City  of  Loudon - 
Grady 


W.T.Gallaher. 
Isabella  King . . 


Oliver  King. 


Bill  Tate 

Flora  Swann... 

Grady 

W.T.Gallaher. 


Total. 


24 
74 
134 
27 
68 
57 


738 


68 


28 
137 


m 

42 


Number. 

Tonnage. 

3 

275 

1 

125 

1 

125 

3 

150 

7 

885 

8 

440 

1 

107 

Between  what  points. 


2 
3 
2 
4 

2 
4 


6 
6 
4 
2 
1 

1 
1 


({6 


6,277 


Miles  on 
Tennes- 
see 
River. 


70 

150 

60 

1,200 

600 
360 

860 

270 
270 
700 
600 
15 

5 
10 


Loudon  and  Chattanooga 

[Kingston  and  Chattanooga 

Harrimanand  Chattanoc^ra 

JLeadvaleand  Kingston 

Knoxville  and  Kingston 

Mou  th  of  Ocoee  River  and  Chattanooga . 

Lenoir  City  and  Harriman 

Kingston  and  Loudon 

Rockwood  Landing  and  Round  Island 

mines. 

Rockwood  Landing  and  Kingston 

Marble  quarries  near  Concord,  Tenn., 

and  Knoxville. 
Marble  qurries  on  French  Broad  River 

and  Knoxville. 

iLeadvaloand  Knoxville 


JRockwood  Landing  and  Ironton  ore 
J      docks. 

Seven  Islands  (Tennessee  River)  and 
j      Knoxville. 
I  Leepers  Ferry  and  Lenoir  City 

Marble  quarries  on    French    Broad 
River  and  Knoxville. 


I 


■»»■—■—»»'»" 


} 


127.8 

loas 
loas 

84.5 

80 

85.5 

84 

28.d 

19 

U.5 
12 

4.5 

4.5 

4 

18.5 

b.5 
4.6 
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Teiineiiaee  River,  between  Chattanooga,  Teim.,  and  Florence,  Ala. 


Artiul™. 

V-r™ 

^Dec. 

Too«, 

Eetlnuted 

6,  SB 

m 

m.am 

Number  utpMsengerB  tnuuported  (lg(e),ie.im 

Of  the  traffic  for  1903, 19,n07  tons  v 
7,63.5  passengers  and  43.086  tons  of  fi 
Hobbs  Island  and  Qtmtersville,  AU.,  a  distance  of  23  miles.  Of  the  remaining 
61.ft)8  tune,  3.800  were  carried  by  the  through  boat  plying  between  Chattuiooga, 
Tenn,,  and  Padncah.  Ky. 

Tabulated  details  of  rafting  for  190U  are  shown  by  the  following  table: 


Chattanoom  to  South  Httaborg 48      I  B.MD 

Brldgeporf  to  Deoitur 110  B,1M1 

HitcfiB  Ferry,  Ala,  to  Lock  B - - lOt  4,ni» 

LuagBtoB,  Ala.,  to  Decatur ]  T4      I  4,TI» 

Chattanoi^a  to  Bridgeport 60  752 

HearyB  IslaDd.  AUbaoia.  to  QunterBTlUa H.5  I  6 

L«tnb«  Perry.  Alft,,  to  Florence U  » 

Decstor  to  Florence I  48  la) 

Total I  Ifl.HJT 


In  detail  the  flatboat  traffic  for  1003  was  as  follows: 


Mllen.  I  Tnlw. 

Chattanooga  to  Booth  Pittalrarg  (aand) I      4«      I      S.SeO 

BiidReporc  to  Lftmbn  Perry  (loea  and  lamber) I:cl..'>  ■     T.'au 

Bat'coon  Creek  to  Bridgeport  (logs  and  ]ombor> _ '      IH  S,4«) 

Total _ ' 1    U,3«) 


EKO    1»03 lUl 
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Details  of  tho  entire  traffic  for  1902  are  shown  in  the  following  table: 


Between  wha,t  points. 


Chattanooga  and  Paducah  a 464 

Chattanooga  and  Plorenco« 307 

Chattanooga  and  LambH  Ferry 183 

Bridgeport  and  LfOck  1 187 

Bridgeport  and  Lamba  Ferry 183.5 

Bridgeport  and  Decatur 110 

Hitch's  Ferry  and  Lock  B 104 

Decatur  and  Hamburg 108 

Guntersvllle  and  Lock  6 92 

Kellys  Ferry  and  Guntersville 84 

Langston  and  Decatur 74 

Decatur  and  Florence 48 

Chattanooga  and  Bridgeport 50 

Chattanooga  and  South  Pittsburg I  46 

Lambs  Ferry  and  Florence i  24 

Hobbs  Island  and  Guntersvllle 22 

Raccoon  Creek  and  Bridgeport 18 

Henrys  ledand  and  Guntersrille 8.5 


COO 
7.(lfitt 

2,548 


150 
150 


Total. 


7,685 


18,130 


Tons. 


2,806 

28,765 

15.796 

5.000 

7,000 

6,000 

4,000 

8.612 

8.150 

2.779 

4.788 

120 

752 

7,760 

40 

42,086 

8.400 

6 


187.861 


a  Traffic  bv  river  between  these  points  was  suspended.  Mar.  29  to  June  4,  both  inclusive,  on 
account  of  oamage  to  canal  aqueduct  by  storm. 

Of  the  14  steamboats  rei)orted  in  the  last  annual  report  as  plying  on  the  Ten- 
nessee River  between  Chattanooga,  Tenn.,  and  Florence,  Ala.,  7,  having  a  total 
of  496  tons,  were  not  in  this  service  during  the  year,  but  the  number  of  beiges 
was  increased  from  44  to  46. 

Five  additional  boats  were  put  on,  as  follows: 


Names  of  steamboats. 


American  ... 
J.  T.  Reeder  . 
J.R.Gunn... 
Joe  Wheeler 
Imbella  King 


Length. 

Width. 

Depth. 
Feet. 

Net  ton- 
nage. 

Feet. 

Feet. 

158 

27.6 

4.2 

190 

100 

24 

8.5 

60 

60 

16 

2.5 

48 

155.8 

83.5 

8.5 

102 

IM.S 

22.5 

8.2 

89 

Height  H«if  *»* 


of  pUOt 

house. 


smoke- 
stack. 


Feet. 
48 
27 
15.5 
85 
23 


Fe^t, 
57 
88 

21.75 
45 
28 


Capac- 
ity of 
barges. 


Tan*. 
4,5U0 
70 

2no 

125 
800 


The  total  number  of  craft  operating  in  this  section  of  the  river  during  the  year 
ending  December  31, 1902,  was  12  steamboats  of  a  total  of  1,431  tons  burden  net 
and  46  barges  of  a  total  capacity  of  8,810  tons,  as  shown  by  the  list  herewith. 

The  steamboats  Avnlon  and  «/.  T,  Reeder  are  also  reported  as  plying  on  the  Ten- 
nessee River  between  Florence,  Ala.,  and  Paducah.  Ky.,  and  the  steamboats  Isa- 
bella King  and  Gasconade  on  the  Tennessee  River  above  Chattanooga,  Tenn. 

List  of  boais  and  barges  navigating  the  Tennessee  River  between  Chattanooga, 

Tenn.,  and  Florenee,  Ala.,  during  the  year  1902, 


Names. 

Tonnage. 

Barges. 

Between  what  points. 

MUm. 

Number. 

Tonnage, 

Avalon 

862 
190 
48 
03 
74 
192 
80 
60 
43 
92 
89 
99 

1 

18 
5 
2 

2 
1 
1 
1 
3 
2 
1 
1 

200 

4,500 

800 

250 

Chattanooga  and  Paducah 

464 

American 

\^^O^^A.H/W\flrCL  M.T^^     Wl^^l^&Tl/v^ 

206 

Decatur  No.  1 

Sam  Davis 

/^lUfciiUkiKA^^o  nuti  r ivu^siice. ......  .... 

Gasconade 

250  1  -Chattanooga  and  Lambs  Ferry 

125 

188 

Joe  Wheeler.---- 

IsabeUaKing 

800 
70 
200 
880 
120 

Bridgei)ort  and  Lock  1 

137 

J.  T.  Reeder  7- 

Decatur  and  Hambuiig: 

lOB 

J.R.Gunn 

Guntersvllle  and  LockO 

W 

City  of  Charleston 

Huntsvillea 

Kellys  Perry  and  Guntersville 

84 

Hattie  McDanielsa . . . 
Joe  Wheeleri* 

100 

Hobbs  Island  and  Guntersville 

28 

Sam  Davis  <> 

BarflTO 

1 

1 
6 

1.01 10 

Bridsrenort  and  Lambs  Porrv 

188. 5 

Barge 

200     ChaUanooKH  and  South  Pittabnnr. . . 

46 

Barges    , . , .      -    .      -  - 

255 

Raccoon  Creek  and  Bridgeport 

18 

Total 

1,431 

46 

8,810 

a  Operated  by  railroad  company.  f>  Operated  by  railroad  company  during  low-wmter 
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Tennessee  River ^  between  Florencey  Ala,^  and  Paducah,  Ky, 


Articles. 


Brick 

Ooala 

Cotton / 

Cottonseed 

Fertilizer 

Flour 

General  merchandise 

Grain 

Hay 

Hoop  poles 

Livestock 

Logs 

Lumber 

Marble 

Peannts 

Railroad  ties 

Banda 

Staves 

Stone 

Tan  bark 

Tobacco  

Telegraph  poles 

Totals 


Year  ending  Dec.  31, 

iixe. 

Tons. 

Estimated 
value. 

405 

4fl0.936 

280,535 

4,282 

750,915 

2.487 

52,222 

6,755 

195,100 

14,721 

662,422 

75,9U8 

8.996,568 

10,568 

276,678 

1,606 

82,125 

300 

2,400 

8,709 

698,440 

44,134 

853,068 

85,870 

448,192 

524 

67,9r)2 

6,717 

816,040 

533.266 

1.279,836 

15.000 

10,500 

14,060 

168,61)0 

483 

63,371 

205 

2,844 

685 

166,800 

1,000 

5,000 

8,000 

4,600 

1.066,270 

15,870,604 

a  Moved  only  in  Paducah  harbor  (except  535  tons  of  coal).    Number  of  isassengers  transported 
(1902),  20378. 

Of  the  logs,  27,334  tons  were  moved  in  rafts.    Details  are  shown  in  the  follow- 
ing table: 


Florence,  Ala.,  to  Paducah.  Kv 

Waterloo.  Ala.,  to  Paducah.  Ky 

Riverton,  Ala.,  to  Paducah.  Ky 

Savannah.  Tenn..  to  Paducah,  Ky 

Wells  Point. Tenn.,  to  Paduoui, Ky . . . 

Pwryyllle.  Tenn..  to  Paducah,  Kv 

Cuba  Landing. Tenn..  to  Paducan,  Ky 
Danville,  Tenn..  to  Paducah,  Ky 


Total 


Miles. 


Tons. 


266.9 

17,600 

226.5 

200 

226 

1,600 

189 

1,000 

176 

H74 

134 

3,000 

114.5 

2,000 

78.8 

1,060 

27,824 


Details  of  the  entire  traffic  for  1902  are  shown  in  the  following  table: 


Between  what  points. 


Chattanooga  and  Paducah 

Florence  and  Paducah 

Brush  Creek  Island  and  Paducah 

Waterloo  and  Paducah , 

Bivertonand  Paducah 

Hamburg  and  Paducah 

Shiloh  and  Paducah 

Savannah  and  Paducah 

Wells  Point  and  Paducah 

Clifton  and  Paducah 

Cedar  Creek  Landing  and  Paducah. . 

Perryville  and  Paducah 

Dennisons  Landingand  Paducah 

Cuba  LandinganaPaducah 

Decatur  and  Hamburg 

Danville  and  Paducah 

Hurricane  Island  and  Paducah 

Pine  Bluff  and  Paducah 

Aurora  and  Paducah 

Blounts  Landing  to  below  Perryville 
Towed  in  the  luu*bor  at  Paducan 


Total. 


Miles. 


464 

256.9 

381.5 

226.5 

226 

201.5 

197.5 

189 

176 

158 

141.3 

134 

123.4 

114.5 

108 

78.3 

76 

50 

41.5 
2.5 
2 


Passen- 
gers. 


600 
18,873 


Tons. 


755  ; 


150 


20,878 


2,806 

474,701 

64,785 

148,514 

1,600 

5,097 

908 

1,000 

874 

10,049 

2,0rM) 

8,500 

6.00O 

2,000 

3,612 

20,546 

3,  i:«) 

7,000 

3,128 

20 

295,000 

1,056,270 
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Of  the  37  steamboats  reported  in  the  last  annnal  rei)ort  as  plying  on  this  section 
of  the  river,  15,  of  a  total  of  2,139  tons,  were  not  in  this  service  during  the  year, 
and  the  number  of  barges  was  reduced  from  298  to  193. 

Ten  additional  boats  were  i)ut  on,  as  follows: 


Names  of  steamboats. 


City  of  Kavanmih 

J.T.Dufrv.jr 

J.T.Reeder 

John  8.  Summers 

Key  City 

Rnttawa 

Monie  Bauer 

Marie  J 

Shiloh 

MaudKilgore  — 


Length.  I  Width. 


Feet. 


Feet. 


100 
108.2 

80 

58 

73 
100 


115 


2i 

21.8 

15 

10 

17 

20 


u 


Zi 


Depth. 


Feet. 


3.5 

3.4 

3.1 

2.5 

3 

4.4 


3.5 


Net 

ton- 

na^. 


293 
146 
60 
66 
5» 
12 
49 
76 
150 
92 


Heiffht  Heiffht 

pilot    smoke- 
house. I  stack. 

' % 


Fe^t. 
48 
24 
27 
24 
27 
18 
28 
29 
37 
30 


Feet. 
65 
34 
33 
80 
38 
19 
38 
35.^ 
53 
35 


Num- 
ber of 
bargee. 


10 
1 
8 
3 
2 
5 

10 
1 
5 


Capac- 
ity of 
barges. 


Tims. 


5,810 
70 

4,051 
225 
200 

1,100 

1,250 
300 

1,750 


The  total  number  of  craft  operating  in  this  section  of  the  river  during  the  year 
ending  December  31 ,  1902,  was  33  steamboats,  of  a  total  of  4,223  tons  burtlen,  net, 
and  193  barges,  of  a  total  caiwudty  of  75,012  tons,  as  shown  on  list  below.  Two 
steamboats,  the  Avalon  and  J.  T.  Reader,  a  total  of  422  tons  burden,  and  2  barges, 
total  capacity  270  tons,  are  also  reported  as  plying  on  the  Tennessee  River  between 
Chattanooga,  Tenn.,  and  Florence,  Ala. 

List  of  boats  and  barges  navigating  the  Tennessee  River  betiveen  Florence^  Ala,, 

and  Paducah,  Ky,,  during  the  year  1002, 


Names. 


Tonnage. 


Barges. 


Avalon 

Inverness ^ 

J.  T.Duffy,  jr 

Pavonia 

Russell  Lord 

Dick  Clyde 

City  of  Savannah 
City  of  Memphis 
City  of  Clifton.... 

Clyde 

Shiloh 

Tennessee 

Ten  Broeok 

J.M.Bowell 

Penguin 

Victor 

Lyda 

I.N.Hook 

Wilford 

Thomas  Parker  . . ' 
J.M.Richtman ... 

Charleston 

L.H.Buhrman  ...' 
Wabash 

Key  City 

Monie  Kiuer 


J.T.Reeder 

Mary  N 

Jr>hn  S.  Summers. 

Maud  Kilgore 

Kuttawa 

Marie  J 

Barge 


Number.  Tonnage.i 


Between  what  points. 


Miles. 


:iH2 
121 

im 

132 
186 

80 
293 
322 
285 
:tJ5 
150 
248 
14X 

94 

78 
100 

92 


r«  I 


55  11 
47   / 


i:« 

94 

90 
V*Z 

59 
49 

60 

66 
92 
12 
76 


Total. 


4,223 


1 

45 
6 

3  i 


11 

17 

9 

9 

9 

13 

6 

8 


I 


3 
5 

1 

12 
8 
5 
2 
10 
1 


193 


200     Chattanooga  and  Paducah 464 


26.156 
2,500 

900 


4,;«0 
9,942 

2,700 
5,130 
4,500 

2,810 

2,875 
800 


Florence  and  Paducah 


<6rush  Creek,  Ala.,  and  Paducah 
Waterloo,  Ala.,  and  Paducah 


1,4a) 
900 

225 
1.100 

70 
1,200 
4,051 
1,750 
200 
1,250 
3 


75.012 


Hamburg,  Tenn.,  and  Paducah 

[ciifton,  Tenn.,  and  Paducah 

Cedar  Creek  Landing,  Tenn.,  and  Pa- 
ducah. 

Perry  ville,  Tenn . ,  and  Paducah 

Dennisons  Landing,  Tenn.,  and  Pa- 
ducah. 

Decatur  and  Hamburg 

[Danville,  Tenn.,  and  Paducah 

Hurricane  Island,  Tenn., and  Paducah.. 

Pine  Bluff,  Ky.,  and  Paducah 

Aurora,  Ky.,  and  Paducah 

Blounts  Landing  to  below  Perryville, 
Tenn. 


256. 9 


231.5 

226l5 

201.5 

158 

141.8 

134 
128.4 

1(B 

78.8 

76 
50 
41.5 
2.5 
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E  E  2. 

OPERATING  AND  CARE  OF   MUSCLE  SHOALS  CANAL,  TENNESSEE 

RIVER. 

During  the  year  minor  repairs  were  made  to  the  locks,  gates,  and 
operating  machinery;  the  embankments  were  maintained  in  good  con- 
dition; the  lateral  dam  above  Lock  A  was  repaired  in  several  places 
where  it  had  been  damaged  by  the  high  waters  of  pi'evious  years. 

Only  a  comparatively  small  amount  of  dredging  was  done,  owing  to 
the  necessity  for  putting  the  dredge  out  of  commission  for  rebuilding. 
Alarge  amount  of  dredging  is  required  as  soon  as  the  dredge  is  rebuilt. 

Extensive  I'epairs  to  the  telephone  lines,  amounting  almost  to  rebuild- 
ing, were  made.  The  lines  have  been  doubled,  giving  a  complete  metal- 
lic circuit,  and  new  instruments  of  the  long-distance  type  installed. 

Considerable  work  has  been  done  on  the  railroad.  The  old  ballast, 
which  was  too  large  to  tamp  well,  was  removed  from  about  4^  miles 
of  track  from  the  upper  end  to  Lock  3  and  for  one-half  mile  between 
Lock  6  and  the  aqueduct  and  replaced  with  new  gravel  ballast  dredged 
from  Bluewater  and  Second  creeks.  Necessary  repairs  to  the  rolling 
stock  to  maintain  it  in  good  condition  have  been  made. 

More  work  than  during  any  previous  year  was  done  at  the  sawmill. 
Timber  has  been  purchased  in  the  neighborhood,  cut,  hauled,  and 
sawed,  at  a  total  cost  of  $10.85  per  M.  The  same  lumber  bought  in 
the  market  would  have  cost  $25. 

An  allotment  of  $8,000  was  obtained  for  rebuilding  the  dredge  Btwy- 
rus^  which  was  built  in  1891  and  had  been  in  use  on  the  canal  since 
that  date.  The  hull  and  cabin  have  been  rebuilt,  and  the  machinery 
transferred  from  the  old  hull  to  the  new.  Work  can  be  complete 
within  three  weeks  after  the  receipt  of  certain  parts  of  the  machinery 
which  were  ordered  from  the  Bucyrus  Company  in  Februaiy,  but  have 
not  yet  been  received.  The  balance  remaining  from  this  allotment  is 
$2,423.80.  The  rest  of  the  floating  plant  has  received  the  necessary 
repairs. 

The  total  amount  expended  for  operating  and  care  of  the  Muscle 
Shoals  Canal  during  the  fiscal  year  ending  June  30, 1903,  of  the  allot- 
ment for  that  year,  was  $01,212.78. 

The  work  of  repairing  the  damage  done  by  the  storm  of  March  28, 
1902,  was  complet/cd  during  the  year,  and  the  remaining  balance  of 
$12,950.1(>  of  the  special  allotment  of  $30,000  all  expended.  The  chief 
items  covered  by  this  work  were  repairs  to  and  paving  the  embank- 
ments and  rebuilding  railroad  track.  The  greatest  damage  was  done 
to  the  embankment  below  Lock  7,  where  a  portion  of  the  retaining 
wall  and  bank  of  the  canal  had  been  washed  away.  About  one-half 
mile  of  the  railroad  track  in  this  section  had  also  been  swept  off  the 
embankment,  nearly  all  the  ties  lost,  and  many  of  the  rails  rendered 
unfit  for  further  use.  The  Shoal  Creek  bridge  had  been  washed  away 
and  had  to  be  rebuilt.  For  detailed  statement  of  the  work  done  to 
repair  these  damages,  as  well  as  for  a  statement  of  the  work  of  operat- 
ing and  care  during  the  year,  attention  is  invited  to  the  accompany- 
ing report  of  Mr.  W.  S.  Winn,  assistant  engineer  in  charge  of  the 
canal. 

A  special  allotment  of  $1,200  was  made  for  the  purchase  of  a  tract 
of  land  lying  between  the  northerly  embankment  of  the  old  canal  loca- 
tion and  the  southerly  embankment  of  the  present  canal;  this  last 
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embankment  being  t^kon  as  50  feet  wide,  measured  parallel  to  and 
to  the  soutli  of  the  normal  southerly  boundary  of  the  water  surface 
of  the  present  canal. 

This  purchase  was  made  as  a  compromise  with  the  owner  of  the  land, 
Mr.  p]mmet  O'Neal,  of  a  suit  brought  by  him  against  the  United  States 
for  possession  and  damages,  and  in  compliance  with  an  offer  from  him 
to  convey  to  the  United  States  all  the  lands  embraced  in  the  .i>ending 
suit,  releasing  all  claims  for  detention  of  same  and  for  damages  to 
adjacent  lan<ls,  for  the  sum  of  $1,000.  The  deed  transferring  the 
property  to  the  United  States  was  executed  October  2,  1902,  and 
recorded  in  the  probate  court  of  Lauderdale  County,  Ala.,  volume  63, 
page  333,  of  the  court  records.  Recording  deed  cost  $4,  leaving  an 
unexpended  balance  of  the  allotment  of  $196. 

ABSTRACT  OF  ALLOTMENTS. 

November  28,  1890 $40,000.00 

July  1,1891_ 31,792.04 

July  1,1892 45,232.90 

July  1,1893 .- 60,975.19 

July  1,1894 63,772.63 

July  1,1895 64,793.11 

Julyl,1896_ - 62,707.46 

July  1,1897 - 67,979.55 

July  1,1898 - - 62,868.17 

July  1,1899 59,239.20 

July  1,1900 -. 63,000.00 

July  20, 1900,  to  cover  deficiency 855.95 

November  2, 1900,  to  repair  dam  above  Lock  A 4, 500. 00 

July  1,1901 62,930.65 

April  12,  1902.  to  repair  storm  damage 30,000.00 

July  1,1902 60,529.19 

August  7,  1902,  to  rebuild  hull  of  dredge 8,000.00 

November  6, 1902,  to  purchase  land 1,200.00 

Total - 789,876.04 

Estimate  of  funds  needed  from  appropriation  for  operating  and  care  of  canals 
ayid  other  works  of  navigation  {indefinite) ,  to  be  applied  to  current  expenses  in 
operating  the  Muscle  Shoals  Canal  from  July  1,  1903^  to  June  SO^  1904, 

Amount  required  for  fiscal  year  ending  June  30,  1904  . .  _ $62, 000. 00 

Balance  remaining  from  allotment  of  preceding  year,  including  balance 
of  allotment  for  purchase  of  land  ($1 96) 983. 23 

Additional  allotment  needed  for  fiscal  year  ending  June  30,  1904 61, 016. 78 

Summaru  of  expenditures  for  operating  and  care  of  Muscle  Shoals  Caned  for  the 

fiscal  year  ending  June  30,  190ih 

Office  and  administration $6, 541. 44 

Operating  and  care  of  locto - 6, 750. 39 

Dredging,  maintenance  of  embankment,  etc 3, 785. 01 

Buildings,  grounds,  etc.,  including  machine  shop,  sawmill,  and  dry 

dock -- - 6,767.28 

Railway:  Repair  and  operation i . . . . .  9, 186. 82 

Towboat  crews -   4, 050. 78 

Subsistence  of  employees _ 8, 189. 99 

Supplies:  Fuel,  oil,  rope,  etc 5,100.00 

Repair  of  dredge  and  plant,  material,  and  contingencies 10, 841. 18 

Total 61,312.78 
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Money  statement 

JtUy  1, 19()2.  Ijalance  unexpended $22,171.  :J5 

Allotments  for  fiscal  year  ending  June  30,  1903 69,729.19 

91,900.54 
Jnne  30,  1903,  amount  expended  during  fiscal  year 85, 186. 52 

July  1,  1903,  balance  unexnended 6,714.02 

July  1,  1903,  outstanding  liabilities 3,307.00 

July  1.  1903,  balance  available 3,407.03 

The  balance  available  is  comi)osed  of  three  items: 

1 .  Balance  of  allotment  for  fiscal  year  ending  June  30,  1903 $787. 22 

2.  Balance  of  allotment  for  purchase  of  O'Neal  property 1 96. 00 

8.  Balance  of  allotment  for  rebuilding  hull  of  dredge  Bucyrus 2, 423. 80 

3, 407. 02 

There  will  be  no  further  expenses  connected  with  the  purchase  of 
the  O'Neal  properly,  and  the  balance  of  1196  can  be  applied  to  oper- 
ating and  care  of  canal  during  fiscal  year  ending  June  30,  1904. 

COMMKRCIAL  STATISTICS. 

Statement  of  traffic  through  the  Muscle  Shoals  Canal  during  the  calendar  year 
ending  Decemlnn' .?/,  1U02^  compared  with  traffic  during  years  ending  December 
SI.  1899,  1900,  and  1901, 


Year  ending  December  31— 


Craft,  ote. 


Steamera number. 

Barges do... 

Bafta do... 

MiflcellttneooH  craft do... 

Tonnage 


1899. 

1000. 

1901. 

218 

409 

295 

32) 

419 

2:« 

2 

7 

6 

12 

12 

18 

46,546 

68,679 

W,708 

19(K. 


173 

162 

2 

18 

a  28,690 


Articles. 


1899 


Year  ending  December  81— 
1900. 


Coal 

Cotton 

Cottonseed 

Flour 

General  menthandise 

Qrain 

Live  stock 

Logs 

Lumber 

Produce 

Staves. 


Tom. 
906 
969 
1,710 


1,070 

604 

16 

2.866 

4,222 


Hi)oke  timber. 


^ood 


2,567 


Total I      14,319 

PaasengerH number..        5,466 


TonM. 

212 

847 

804 

5 

2.594 

288 

36 


7,(M9 

i,"d66' 


2,066 


14,881 


7,968 


1901. 


1902. 


Elstimated 
value,  1902. 


Tans. 

Tons. 

25 

60 

904 

701 

945 

i,2n 

20 

1 

4,099 

3,140 

391 

287 

5 

6 

60 

48 

2,616 

:t» 

286 

440 

74 

2.7(« 

$150 

126,180 

^,691 

4!) 

902,500 

7,17.-) 

420 

384 

4.075 

17.100 

402 


820 ; 


1,512 


2.2,W 


11,925  I        7,712 


8,901 


1.870 


577.505 


a  The  canal  wa.s  closed  to  traffic  from  March  28  to  June  5, 1908,  while  undergoing  ext«n.sivo 
repairs,  made  necessary  bv  a  severe  storm  which  had  carried  away  iiart  of  the  miueduct,  parts 
of  the  embankment,  and  done  much  other  damage. 

Number  of  lockages  (1908),  1,987. 

The  above  is  exclusive  of  supplies  carried  by  Government  steamers. 
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report  op  mr.  w.  8.  winn,  assistant  engineer. 

United  States  Muscle  Shoals  CanaIi, 

Kinginan,  Ala.,  June  30^  lfP03. 

Captain:  I  have  the  honor  to  Hubmit  the  following  report  of  work  done  in  con- 
nection with  the  operation  and  care  of  Mnscle  Shoals  Canal  for  the  fiscal  year  end- 
ing June  30,  1908: 

The  same  classification  of  work  that  has  been  nsed  for  the  past  six  years  in  the 
annual  reports  on  this  work  will  be  adopted  for  this  report,  and  is  as  follows: 

Canal. — Operation  and  care  of  locks  and  similar  structures,  maintenance  of 
embankment,  and  dredging  and  care  of  canal  trunk. 

Railway. — Maintenance  of  way;  rolling  stock,  repairs,  etc.,  and  operating 
expenses. 

Telephone  line. — Operation  and  repairs. 

Machine  and  blacksmith  shops  and  foundry, — Operation  and  repairs. 

Sawmill  and  carpenter  shops. — Operation  and  reiMiirs. 

Buildings, — Improvements  and  repairs. 

Quarters  and  grounds, — Care  of,  etc. 

Floating  plant. — Ox>eration  and  repairs. 

Dry  dock. — Operation  and  repairs. 

Extraordinary  expenses, — Repairs  due  to  storm  damage. ) 

(UNAL. 

Operation  and  care  of  locks,  etc. — All  of  the  locks  are  operated  by  hand  power 
except  Lock  A,  which  is  worked  by  hydraulic  machinery.  This  hydraulic  machin- 
ery needs  repair  oftener  than  any  other  pieces  of  machinery  on  the  canal.  In 
seven  of  the  past  twelve  months  repairs  on  it  were  necessary,  and  the  necessity 
for  such  repairs  will  become  more  frequent  as  the  machinery  gets  older.  All  parts 
of  it  show  to  be  the  worse  for  wear.  During  very  cold  weather  water  freezes  in 
the  connecting  pipes  so  often  that  it  is  generally  found  desirable  to  disconnect  the 
pipes  and  ox)erate  the  gates  and  valves  b^  hand  throughout  the  winter  months. 
For  that  puri)08e,  and  in  case  of  a  break  m  the  hydramic  machinery,  it  is  neces- 
sary that  crabs,  in  suitable  frames,  be  kept  at  hand.  Maneuvering  witli  crabs  is 
slow,  hard  work,  and,  besides,  they  are  unsightly  objects  on  the  lock  abutments. 
It  has  been  proposed  to  do  away  with  the  hydraulic  power  during  the  next  Sacal 
^ear  and  substitute  the  tyx)e  of  balance  valves  and  hand-power  maneuvering  gear- 
mg  in  use  at  the  other  locks.  That  will  be  more  satisfactory  than  the  present 
method  and  will  not  complicate  the  matter  of  repairs  by  introducing  new  featareB. 
but,  instead,  will  complete  the  uniformity  of  the  prevailing  typ^  of  valves  and 
maneuvering  appliances  for  gates  and  valves  now  m  use.  Plans  for  making  the 
change  and  an  estimate  of  its  cost  will  be  submitted  for  your  approved  immedi- 
ately after  the  end  of  the  fiscal  year. 

The  gates  at  Locks  A  and  B  were  scrubbed  and  jiainted.  These  gates  were 
cleaned  with  the  sand  blast  about  eighteen  months  ago.  A  coat  of  red  lead  was 
put  on  immediately  after  cleaning,  the  second  coat  in  about  a  month  after  and  the 
third  coat  about  seven  months  after  the  second.  I  believe  it  will  be  a  long  time 
before  they  need  paint  again.  The  gates  on  the  lower  division,  which  were  cleaned 
and  painted  from  one  to  two  years  before  those  at  Locks  A  and  B,  are  beginning 
to  need  paint  badly  again.  I  am  informed  that  some  of  these  gates  were  given 
only  one  coat  of  paint  after  cleaning,  and  where  they  got  two  coats  the  last  was 
put  on  before  the  first  had  had  time  to  season  thoroughly.  Most  of  these  gates 
will  have  to  be  scrubbed  and  painted  during  the  ensuing  year. 

The  top  halves  of  the  miter  posts  of  the  lower  gates  at  Lock  A  rotted  away  and  had 
to  be  replaced.  One  valve  each  at  Locks  3  and  8  twisted  on  its  shaft  and  had  to 
be  repaired.  The  set  screws  with  which  the  valves  were  originally  fastened  to 
their  shafts  were  not  of  sufficient  strength  to  keep  the  valves  from  turning  on 
their  shafts,  and  it  has  been  necessary  to  replace  nearly  all  of  the  set  screws  with 
steel  pins  of  greater  strength  that  pass  through  the  shafts  and  hub  of  valve. 

When  the  present  valve  frames  were  put  in,  recesses  for  them  were  roughly 
cut  in  the  sides  and  top  of  the  culverts  and  the  frames  placed  in  without  mortar 
or  other  substance  to  nil  in  the  cracks  around  them.  The  cracks  have  gradually 
worn  larger  until  the  leakage  is  noticeable  in  its  effect  on  operating  the  gates. 
Advantage  was  taken  of  that  part  of  the  canal  being  drained  last  sunmner  to 
remedy  this  trouble  at  Locks  7  and  8.  They  were  filled  in  with  rich  Portland 
cement  mortar.  Those  at  the  other  locks  will  be  treated  in  like  manner  as  the 
opportunity  offers  or  as  necessity  requires. 


APPENDIX   E  E — BEPORT  OF   CAPTAIN   HARDEN. 


1609 


Detailed  statement  of  repairs  on  locks  ami  similar  structures. 

Lock  A. — Repaired  hydranlic  machinery,  valves,  hand  railing,  spar  i)lHtfonuH, 
and  fcx)t  bridges:  cleaned  and  jtainted  gates;  removed  parts  of  lower  miter  posts 
and  pnt  in  new  pieces. 

Lock  B, — Painted  gates. 

Lock  i. — Rebuilt  spar  platforms  and  repaired  foot  bridges. 

Lock  2. — Rebuilt  spar  platforms  and  repaired  foot  bridges. 

Lock  S. — Repaired  valves,  spar  platforms,  and  foot  bridges. 

Lock  4. — Painted  snubbing  posts,  valve  covers,  anchor  posts,  etc. 

Lock  5, — Painted  snubbing  posts,  valve  covers,  anchor  posts,  etc. 

Locke. — Painted  snubbing  posts,  valve  covers,  anchor  i>()sts,  etc.;  rejiaired 
hand  railing. 

Lock  7. — Repaired  hand  railing  on  drop  gate:  filled  in  around  valve  frames; 
welded  stem  of  valve:  repaired  spar  and  rollers  on  drop  gate;  painted  snubbing 
posts,  valve  covers,  anchor  posts,  etc. ;  repaired  spar  platforms. 

Lock  8. — Filled  in  around  valve  frames;  put  pins  in  stem  of  valve;  painted  valve 
covers,  snubbing,  and  anchor  posts,  etc. ;  repaired  and  jtainted  the  top  of  the  north 
wall.  This  wall  has  an  iron  frame  attached  to  the  i^jacent  bluff  and  is  faced 
with  timber.    The  timber  was  renewed  halfway  down. 

Lock  U. — Repaired  hand  railing  on  drop  gate;  substituted  a  new  steel  gauge 
three-eighths  mch  thick  and  7  inches  wide  for  the  old  wooden  one;  painted  valve 
covers,  snubbing,  and  anchor  posts,  etc. 

Amteduct. — Made  scraping  tools,  and  cleaned  and  covered  with  pitch  the  bot- 
tom oeams:  rejmired  side  fenders. 

Drift  sluice. — Removed  drift  and  stone  from  outlet. 

Se4jotul  Creek  Dam. — Repaired  valves. 

Bluewater  Dam. — Put  in  new  valves  at  east  end  of  the  dam. 

Unit  cost  of  operating  and  care  of  locks. 


Month. 


July 

August 

fieptember 
October  ... 
November 
December.. 
January . . . 
February.. 

March 

April 


igOfi^. 


Coetpcr 
locK. 


Apt 
Mai 
June. 


Avorago  per  month. 


$43.  ?0 
00.40 
9e.4.'> 
89.88 
58.44 
48.43 
85.tf6 
47.29 
S2.71 
42.  R5 
41.54 
34.  (M 

53.98 


VeRfielsi 

Total  cost. 

\,WUi 

Number. 

$475.20 

7 

730.40 

8 

1,016.95 

10 

438.68 

21 

587.84 

27 

532.73 

17 

942.26 

21 

520.19 

25 

679.  Kl 

15 

409.15 

19 

456.94 

31 

374.66 

19 

598.78 

18 

Cost  per 
vessel. 


$67.89 
91.80 

101.70 
20.89 
21.77 
31.34 
44.87 
2tK81 
88.65 
24.09 
14.74 
19.71 


:«.:« 


Total  numlwr  of  lockaKee,  including  lockages  for  craft  l>olonging  to  the  Uniti*d  States,  wliich 
are  not  included  in  the  above  table,  2,547. 

Maintenance  of  emlmnkment. — Eight  leaks  occurred  in  the  embankments  dur- 
ingthe  year,  but  were  stopped  before  they  had  attained  a  dangerous  size. 

The  high  waters  of  the  preceding  year  knocked  off  a  number  of  th(^  coping 
stones  of  the  lateral  dam  above  Lock  A  and  in  several  places  disturbed  the  under- 
lying courses.  All  of  the  stones  that  could  be  economically  recovered  were  put 
back  and  25  cubic  yards  additional  stone  was  quarried  to  fill  the  gaps.  Every 
high- water  season  leaves  hundreds  of  cords  of  drift  on  this  dam  for  al)Out  a  mile 
of  its  length.  The  drift  was  removed  once  during  the  year  for  that  length  and 
in  places  two  or  three  times. 

Other  works  comprised  under  this  head  were  cutting  weetls  and  grjiss,  repairing 
slopes  damaged  bvhard  rains,  and  setting  out  Bermuda  graas  for  the  protection 
of  slopes.  It  is  the  aim  to  add  every  year  to  the  slopes  protected  by  Bermuda 
grass  and  eventually  have  it  from  one  end  of  the  canal  to  the  other.  It  is  an  ideal 
protection  against  gully  washing  from  heavy  rains,  and  also  serves  to  choke  out 
weeds.  During  the  year  about  \\  miles  of  the  embankments  have  been  set  in 
Bermuda  grass. 
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Dredging  and  care  of  canal  trunk. — Tho  dredge,  which  is  of  the  elevator  type 
and  was  bnilt  in  1891,  was  in  Hnch  l>ad  shape  that  it  was  necessary  to  rebnild  it: 
therefore  only  such  repairs  were  uiado  as  were  actually  needed  to  carry  the  dr^ge 
through  a  short  st^ason.  On  ac<;ount  of  having  the  crew  at  work  repairing  storm 
damage,  dredging  was  not  Ix^gun  until  the  last  of  July  and  was  abandoned  late  in 
October  because  the  condition  of  the  dre<lge  was  considered  unsafe  for  the  oper- 
atives. Dredging  in  the  pool  between  Locks  1  and  2  was  finished.  After  that  the 
dredge  was  started  for  Lock  6,  and  on  the  way  down  dredged  at  the  months  of  all 
the  creeks  and  branches  in  sections  11, 12,  18,  and  20.  There  is  a-  year's  work 
ahead  of  the  dredg(*  when  it  comes  into  service  again.  The  following  table  gives 
tho  monthly  work  performed  by  the  dredge,  and  its  cost,  which  includes  wages  of 
o])eratives,  running  repairs,  and  materials  expended: 

Statement  of  dredging. 


Month. 

Cluaetiflcation. 
Mud  and  grravel 

Wages  of 
operatives 
and  mate- 
rial ex- 
];>ended. 

Cost  of 
repairs. 

Coble 

yards 

dredged. 

Cost  per 
cubic 
yard. 

19(6. 
July 

|24o.31 

»74.H4 

363.65 

46.28 

$34.  SO 

6.)i5 

81.76 

11,440 

12,flS» 

11.125 

2,783 

laoM 

AtllftlHt 

do 

8«*ptemh<*r 

October 

do 

.(05 

do 

017 

Total 

1,089.68 

72.60 

88,123 

09 

Drodgj'  undurtfoing  r*?i»ir8  from  October,  1902,  Uy  July,  1908. 

Unit  cost  of  maintenance  of  canal  trunk  and  embankment. 


Month. 


190^-8. 

July 

August 

September 

October 

NovemlMT 

Deceml)er 

January 

Pebruar>' 

March 

April 

May 

Juno 

Avonip! 


Vessels  tlirougb 

Cost  per 

canaL 

mile  of 
canal.'i 

Number. 

Cost  per 

vessel. 

123.47 

1 

laaaii 

80.48 

8 

68.49 

80.88 

10 

66.  W 

20.09 

21 

17.78 

86.67 

27 

21. » 

16.02 

17 

16.90 

8.16 

21 

6.99 

9.80 

25 

a69 

7.16 

15 

8.59 

4.06 

19 

4.4! 

2.88 

81 

1.67 

12.10 

19 

11.47 

17.30 

18 

17.80 

"Length  of  rumil  trunk,  18  miU^. 


RAILWAY. 


Maintenance  of  waij. — It  has  been  the  aim  not  only  to  do  the  ordinary  work 
incident  t »  keei)ihf<  np  the  lOi  miles  of  track  and  sidings,  but  to  improve  the  con- 
dition of  part  of  tho  nmdlnjd  every  year.  Over  half  of  tlie  rails  were  in  nae  darinj? 
constmction  of  the  canal  before  mu(^h  attention  was  paid  to  tamping  np  joints  e^ 
to  aligiiuH^nt.  They  are  badly  kinked  and  can  never  l)e  brought  to  tne  sinooth 
surface  of  a  first-class  road.  At  places  the  rails  have  been  bent  sideways  by  boats 
snubbing  to  the  track  during  a  storm  in  order  to  keep  off  the  bluffs  on  tiie  oppo- 
site side?  of  the  canal.  When  locomotives  tow  barges  through  the  canal  there  is 
an  unusual  tendency  to  displace  the  track,  and  to  provide  against  it  the  ties  shonld 
be  well  fille<l.  Heretofore  the  si>aces  between  the  ties  were  only  about  half  filled. 
Tlic  ballast  was  too  large — some  of  it  l)eing  too  large  to  drop  through  an  S-inch 
rinic— to  permit  of  its  being  tami)ed  under  the  ties.  Tliis  caused  a  great  many  low 
j  )ints  in  tho  track.  Authority  was  obtained  to  use,  during  the  month  of  January, 
tbe  dredge  Kentucky,  which  was  in  winter  (juarters  here  at  that  time,  for  the 
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purpoee  of  dredging  gravel  from  Blnewat«r  aod  Second  oreekii  to  ballast  a  part  of  ■ 
the  track.  The  worNt  part  of  the  track,  from  the  head  of  the  canni  to  Lo«^  3,  41 
miles  long,  was  selected  toltegin  on.  The  old  ballast  of  clay  aiid  broken  atone  was 
removed ,  tbe  clay  Iwing  nped  to  streugthen  the  emhanknient  in  narrow  places  and 
the  stone  for  rii)rsp  for  the  canal  side  of  the  embankment  at  places  where  the 
waves  from  steamboat  wheels  had  eroded  it. 

The  f^avel  has  a  little  sand  in  it,  and  ranges  from  that  size  to  pieces  that  wonld 
jost  pass  a  3i-inch  ring.  It  makes  an  ideal  ballast  for  keeping  the  track  to  grade, 
and  enongh  was  put  in  to  hold  the  track  in  place  against  the  strain  of  locomotives 
towing  barges.  Another  point  in  its  favor  is  that  grass  and  weeds  do  not  grow  as 
rank  in  it  as  in  the  old  baUast.  and  what  does  grow  can  be  more  easily  removed. 
I  believe  the  initial  cost  of  pntting  in  the  gravel  ballast  will  be  saved  in  three 
years  by  the  saving  in  cost  of  keeping  the  track  surfaced  and  lined,  and  in  keeping 
the  roadbed  weeded  and  grassed. 

A  half  mile  of  the  track  between  Lock  6  and  the  aqnednct  was  also  graveled. 
In  the  whole  work  :).,'>8ri  cnbic  yards  of  gravel  was  nsed.  The  5  miles  rehallasted 
cost  for  removing  the  old  ballast  and  ties  and  putting  in  the  new  ballast  and  1 .507 
new  ties,  for  labor  $1 .0^.87,  and  for  ties  and  other  material  nsed  $425,  a  total  of 
$2,058. HT.  or  abont  ^1 1  a  mile.  Afterwards  a  section  gang  went  over  the  whole 
distance  to  smooth  over  the  surface,  retamp  the  ties,  and  clean  np  the  old  ties  and 
ballast.    Thecostof  this  work  was  $104  a  mile,  making  the  totalcostpermile  $515. 

During  the  year  6,T09  ties  were  renewed.  Of  that  number  3,8.59  were  used  in 
the  track  and  Oftl  used  on  the  Shoal  Creek  bridge,  repairing  storm  damage. 

Unit  coat  of  operation  and  maintenance  of  railieaj/. 


MoEth. 

Sffi,' 

malote- 

Miles 

Si 

•^ 

.-.,, '."::'   

S,87S 

11 

l.Wl 
l.SBS! 
1.W4 

ai 
an 
11 
la 

I 

1 

Avepiur**  V^v  ifionlh  — ......__ 

a*.m       i.iwi 

.083 

=LenKth..rt. 


Ld  flidinffn,  16  miles. 


>•  For  optrmting  eiptmBce, 


Rolling  xforX-.— The  rolling  stock  consists  of  7  flat  care,  2  locomotives,  2  hand 
cars,  2  velocipedes,  1  laborers'  coach,  1  insi>ection  car,  1  open  car,  and  3  trucks. 
All  of  the  rolling  stock  had  some  repairs  dnring  the  year.  The  flat  cars  were  con- 
stantly iu  nee<l  of  ri'iiaira.  on  account  of  the  extraordinary  work  placed  on  them 
in  transporting  men  and  materials  to  repair  storm  damage.  The  laborers'  coach 
was  p:unted  and  its  roof  repaired.  The  open  car  was  overhauled  and  painted. 
Locomotive  No.  -1  had  new  flues  put  in  and  a  number  of  minor  rejiairs  maile. 
Locomotive  No.  4  was  thoroughly  overhauled  and  painte<l.  new  fines  pnt  in.  nfw 
cowcaicher  put  on,  new  eraokestack — in  fact  everything  done  to  pnt  it  in  first- 
class  shape. 

TELRPHONK  LINK. 

The  scrWce  on  the  telephone  lines  owned  by  the  United  States  had  become  so 
poor  that  eitensive  improvements  wore  nndertaken  dnring  the  year.  Tliere  arc 
two  distinct  lines,  one  from  Lock  6  to  Florence,  crjunecting  with  the  lines  of  the 
Sonthem  Bell  Telephone  Company  at  Sweetwater  Creek  in  the  latter  place,  and 
by  that  means  with  the  company's  central  office  in  Florence;  the  otherruns  from 
I^ck  1)  to  Lock  A,  and  has  an  instrument  in  the  lockman's  house  at  every  lock. 
The  f firmer  goes  on  to  Center  Star,  Ala.,  about  7  miles  beyond  Lock  6.  by  way  of 
LcKk  5.  That  part  of  the  line  was  formerly  owned  hy  private  parties.  The  wires, 
however,  were  Btnmg  on  the  Govemmont  poles  from  Lock  0  to  Lock  5. 
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When  the  improvement  was  made,  the  private  wire  was  removed  and  wires 
belonging  to  the  Government  were  pnt  np,  making  an  addition  of  4^  miles  to  the 
lines  owned  by  the  Government,  and  giving  a  total  of  88  miles.  ITie  lines  were 
formerly  a  single  wire,  and  the  instmments  were  of  the  old  Berlinev-Blake  type 
and  had  iKH^n  in  nne  about  as  long  as  is  considered  to  be  the  life  of  those  instm- 
ments. The  lines  have  l)etm  doubled,  giving  a  metallic  circuit,  and  new  instm- 
ments of  the  long-distance  type  have  been  put  in.  The  lines  were  in  such  bad 
shax)e  that  the  work  undertaken  meant  practically  rebuilding  them. 

A  great  source  of  annoyance  in  maintaining  the  lines  is  the  falling  of  trees  and 
limbs  across  them.  For  about  half  their  length  they  pass  through  heavily  tim- 
liered  country,  and  after  every  storm  there  is  trouble. 

Another  source  of  trouble  is  the  long  spans  from  one  tow-head  to  another  in 
the  crossing  of  the  river  at  Lock  1 .  The  wire  sags  so  low  in  the  middle  of  the 
long  spans  that  drift  borne  on  high  waters  often  breaks  it.  High  winds  and  cold 
weather  often  snap  it,  too.  It  is  proi)Osed  to  build  timber  cribs  in  the  middle  of 
the  long  spans,  fill  them  with  stone,  and  plant  high  poles  in  the  cribs  and  on  the 
tow-heads  to  get  the  wires  higher  above  the  water  and  reduce  the  length  of  the 
spans.  Chestnut  poles  for  that  purpose  are  on  hand,  and  the  cribs  will  be  put  in 
at  an  early  date. 

Cost  of  operation^  viamtenanee,  and  imjyroveineyit  of  telephone  line^. 


July. 


Mouth. 


l«)g-3. 


LeuflTth 
of  line. 


AugruHt 

Septeiulwr . 

October 

!Noveiul)er . 
Decemljer  . 
January  .. 
February . . 

March 

AprU 

May 

June 


Avorajfo  jx'r  month 


1 


Miles. 
33.5 

83.5 

83.5 

33.6 

8:15 

88.5 

83.5 

3:15 

83.5 

38 

38 

38 


Co«tof 
lalx)r. 


1884.04 

99.25 
15.  (X) 
14. 9() 

15:196 
10.27 
:«.85 
31.22 
17.42 

138.36 
3.00 
3.15 


71.24 


Co»t  of  I  f ,    X 
mato-     *-'«»V.Per 


rials. 


$l(r>.  13 
123.04 


2:165 
1(»4.10 


0.99 
74.06" 


36.73 


mile. 


$12.81 

6.66 
.45 

1.15 

7.70 
.49 

1.44 
.08 
.46 

5.58 
.08 
.09 


3.12 


Remarks. 


Doubled  canal  line  and  put  in 
new  instrumento. 


Doubled  Florence  line. 


Extended  line  to  Lock  .5. 


MACHINE  AND  BLACKSMITH  SHOPS  AND  FOUNDRY. 

Operation  and  repairs. — New  smokestack  and  skylights  were  put  in  the  machine 
shop.  Punip,  engine,  and  tools  w(»re  repaired.  The  foundry  was  painted.  Cast- 
ings aggregating  in  weight  18,070  pounds,  and  weighing  from  1  to  500  ix>nn(ls 
each,  have  iwen  made  during  the  year,  and  cost  about  1.65  cents  a  i)Ound  for  labor 
and  material. 

SAWMILL  AND  CARPENTER  SHOPS. 


Operation  and  repairs. — More  work  has  l)een  done  in  the  sawmill  this  year  than 
during  any  previous  year  of  its  existence.  There  was  more  extraordinary  work 
to  be  done  that  required  lumlwr.  and  the  8ui)ply  of  available  logs  was  greater. 
Luml>er  was  needed  to  repair  storm  damage,  the  lower  river  dredging  fleet,  and 
other  floating  plant  and  structures  on  the  canal,  such  as  timber  wall  at  Lock  8, 
spar  platforms  and  fiwtbridges  at  the  various  locks,  and  for  rejiairs  to  Imild- 
ings,  etc. 

The  l)e8t  white-oak  and  ash  logs  were  secured  on  Stubbs  Island,  just  opiK>site 
the  head  of  the  canal.  While  the  coat  on  the  stump  was  rather  large— $5  a  thou- 
sand feet  B.  M. — the  timber  was  so  convenient  to  the  river  and  the  cost  of  haul- 
ing so  small  that  the  final  cost  of  the  lumber  secured  was  light.  One  four-mule 
team  and  wagon  hauled  79,707  feet  B.  M.  in  fourteen  days,  at  a  cost  for  cutting 
and  hauling  of  $153.72,  or  $1.93  a  thousand.  The  total  feet  B.  M.  of  logs  bought 
during  the  year  was  171 ,490.  The  average  cost,  delivered  at  the  mill,  waa  $7.84  a 
thousand.  Add  to  that  the  average  cost  of  sawing  for  the  year,  $3.01  a  tibousand, 
and  it  makes  the  lumber  sawed  from  these  logs  cost  $10.85  a  thousand.    Tliesame 
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class  of  lumber  bought  in  the  market  would  have  cost,  delivered  here,  not  less 
than  $25  a  thousand.     There  are  still  on  hand  23.958  feet  B.  M.  of  the  logs  to  be 
sawed  later  into  special  sizes  as  needed  for  r^airs.    There  are  also  20,800  feet 
B.  M.  of.  standard  sizes  of  lumber  on  the  yards  seasoning. 
No  repairs  of  an  unusual  nature  were  made. 


July 

AugniHt 

Septeml^r 
October  ... 
November 
December. 
January... 
February  . 

March 

April 

May 

June 


Amount  and  cost  of  lumber  saxced  andjjlan^d. 


Month. 


l«i6J-:i 


Total  and  avera^ 


Sawed. 


Feet  B.  M. 


25,002 

9,862 

5,929 

4,133 

80,987 

33,212 

16,878 

21,960 

7,687 

9,261 

3,779 


168,025 


CoBtper 
thousand. 


$3.16 
8.24 
3.11 
3.74 
2.98 
2.70 
2.60 
3.77 
3.69 
2.15 
1.80 


8.01 


Planed. 


Feet  B.  M. 


12,159 

11,734 

6,880 

4,394 

6,510 

16,565 

89,273 

12,000 

3,505 

7,600 


1,100 


131,670 


Cost  per 
thousand. 


$1.15 
1.89 
2.29 
3.05 
1.87 
1.45 
.81 
2.20 
8.93 
1.86 


2.18 


2.02 


BUILDINGS. 

Ivipnycemeiits  and  repairs. — The  following  buildings  were  painted:  Property 
house,  car  shed,  cow  stable,  locomotive  shed,  oil  house,  storage  house,  foundry, 
lockmen's  houses  at  Locks  A  and  B,  lockmasters'  houses  at  Locks  A  and  B,  lock- 
man's  house  at  Lock  9,  and  part  of  the  one  at  Lock  8,  tool  house,  property  house, 
blacksmith  shop,  engine  house,  kitchen  and  outhouse  at  Lock  A,  dining  rooms 
and  kitchen  in  foreman's  quarters,  interior  of  kitchen  at  Lock  9,  porch  floors  and 
six  rooms  in  assistant  engineer's  quarters. 

A  room  was  ceiled  in  the  bam  and  a  flue  put  in  it  for  quarters  for  the  drivers; 
the  kitchen  and  servant's  room  at  the  lockmaster^s  house  were  enlarged  and 
repaired,  and  the  kitchen  of  the  lockman's  house, rebuilt;  outside  blinds  were  put 
on  the  lockman's  house  at  Lock  A;  lockman's  house  at  Lock  8  was  raised,  a  stone 
foundation  put  under  it,  and  the  rooms  of  the  basement  ceiled.  Two  new  hearths 
and  a  floor  in  one  room  were  put  in  the  assistant  engineer's  quarters.  A  small 
house,  formerly  used  as  a  skiff  house,  was  moved  next  to  the  negro  quarters  and 
fixed  for  quarters  for  cooks  and  waiters.  A  number  of  other  repairs  of  an  insig- 
nificant nature  were  made,  but  no  new  buildings  were  added,  except  three  small 
chicken  houses,  one  each  for  the  use  of  the  lockmen  at  Locks  8  and  5,  and  one  for 
the  occupant  of  the  lockmaster's  house  at  Lock  5. 

Unit  cost  of  repairs  and  improtfeinents  of  buildings. 


Month. 


1902-:i 

July 

AufniAt 

September 

()ct^>ber 

Novemb«'r 

Dec<»mlx'r 

January 


Month. 


Cost  per 


It  pel 
dine 


buildinp 


1903. 

February $1.«7 

March 4.CI0 

April 2.(Ki 

May .44 

June .27 

Total  cost  per  building  " 4:J.  (50 


o  Thirty-nine  buildings. 


QUARTERS  AND  GROUNDS. 


Between  the  canal  and  the  river  and  adjacent  to  Locks  A  and  B,  the  United 
States  owns  about  10  acres  of  woodland  that  had  grown  up  in  briars  and  other 
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undergrowth.  TlieHo  laiidH  were  cleared  of  everything  except  the  best  trees.  aii«] 
the  land  drained.  The  embankment  between  Locks  A  and  B  was  also  cleared  of 
a  neveral  yoars'  {j:rowth  of  saplingH,  vines,  etc. 

About  r>()0  linear  feet  of  fence  at  L(x^k  A,  the  same  anioant  at  Lock  4,  and  the 
fence  around  hoathiuarters  projwrty  at  Lock  0  were  rebuilt.  The  fence  around 
hoad(iuart4;r8  was  Kiven  a  priming  coat  of  paint.  Dry  dock  fence  and  those  at 
LiK'kH  A  an<l  4  were  whitewashed. 

Si^v(»n  linear  h^t  of  curbing  was  placnnl  along  the  drives  in  the  gronnds  at  Lock 
6  and  *J05  cubic  yards  of  chert  was  i)ut  on  the  drives  in  the  gronnds  and  on  the 
roa<l  from  Lock  ft  to  the  Huntsville  roml.  Weeds  and  grass  were  kept  cut  fn^m 
all  the  UniU'd  States  grounds.  The  lots  in  front  of  the  lock  masters-  houses  at 
Locks  2  and  3  were  i>lowed,  harrowed,  and  planted  with  Bermuda  grass. 

PL<)ATIN<4  PLANT. 

Itt^lHtirn — U.  S.  S.  Colbert. — The  lH>at  was  docked.  6  bottom  planks  renewed, 
rudders  rt^iMiinnl,  r(^>f  repaire<l,  hull  calked,  7  new  stanchions  and  fenders  put  in. 
wIhh^I  r(*i)aired,  hull  and  cabin  ^minted,  and  numerous  little  repairs  made  to 
luiichinery  and  w(MHlwork.  A  noisidess  one-pii)e  steam  heating  system  was  pnt 
in.  radiat.ors  Ix^ing  plac*ed  in  Enginec^r  offi(rers*  dining  room,  cabins,  and  bathroom. 
The  pi]»es  were  cov(?re<l  with  magnesia  i)ipe  covering.  The  total  cost  of  repjiirs, 
including  wages  of  those  of  the  crew  who  were  engaged  in  caring  for  the  boat 
when  not  in  use,  was  81,  'Vi^J.OT. 

V.  S.  S.  Kingman  {including  ci)Ht  of  operation). — The  Kingman  does  most  of 
the  l»ating  work  for  the  canal,  such  as  bringing  supplies  from  Floreni^,  carrjiiig 
mat^'rials  to  the  upper  di\nsion,  handling  Imrges  in  the  canal,  bringing  coaland 
luuibt;r  from  Decatur,  and  for  use  as  an  in8])ection  boat.  It  was  docked,  hall 
scraiM'd  an<l  repaired,  new  sprocket  wheels  made  and  put  on,  new  smokestack  put 
on.  and  new  wit  of  flues  put  in  boiler.  It  was  kept  x)ainted  from  bottom  to  top. 
Many  other  suuiU  repairs  were  made  by  the  crew  when  the  boat  was  not  ronning. 
Th(*  total  cost  for  ox)eration,  care  of,  and  repairs  was  $1, 720.32. 

Dredge  Bncynis  {elevator). — Only  a  few  small  repairs  were  made  until  after  the 
dre<lge  was  put  out  of  commission  to  be  rebuilt.  Early  in  July  a  report  showing 
the  necessity  of  rebuilding  the  dredge,  together  with  an  estimate  of  the  cost  of  the 
same,  was  submitted.  A  special  allotment  of  $8,<)00  was  set  aside  for  Uie  purpose. 
Bids  for  the  lunil>er  and  other  material  neede<l  were  accepted  in  September,  but 
it  was  not  until  after  January  1. 1903,  that  sufficient  material  had  been  secured  t4) 
make  a  start.  The  hull  and  cabin  have  l)een  built  and  painted  and  liie  machinery 
transferred  from  the  old  hull  to  the  now.  All  that  it  lacks  of  completion  is  the 
livcess&ry  time  to  install,  when  they  arrive,  some  parts  of  the  machinery  to  be  fur- 
nished by  the  Bucyrus  Company.  It  will  take  tliree  weeks  to  pnt  the  dredge  in 
commission  after  the  arrival  of  these  iwirts.  Tliey  were  ordered  early  in  Febru- 
ary. The  company  claims  that  the  delay  is  caused  by  its  inabilitv  to  gjet  steel  cast- 
ings from  the  East  promptly.  The  job  is  first  class  throughout,  both  in  workman- 
ship and  material.  Most  of  the  lumber  is  strictly  all-heart,  long-leafed  yellow  pine 
from  southern  Georgia,  and  was  inspected  at  the  mills.  The  repairs  will  be  com- 
pleted within  the  estimate  and  allotment. 

Derrick  boat  Xo.  .i. — Repaired  roof  and  machinery  and  calked  rakes  and  dry 
seams  on  the  sides.     Cost,  $72.08. 

Barge  JN'o.  .l.J. — Raised  roof,  rei)aired  deck  and  rakes,  and  painted.    Cost,  $16.94. 

Quarter  boat  No.  J. — Tarred  r(X>f.     Cost,  1^3.  , 

Barge  No.  1.1. — Docked,  put  on  new  rakes,  calked,  i)atched  gunwales  and  deck. 
put  in  new  head  blocks  and  check  i)ost,  and  put  on  stem  and  comer  iMuids  and 
painted.    Cost,  $487.80. 

Barge  No.  /l. — Docked,  renewed  bottom  plank,  calked  rakes  and  sides,  and 
painted.     Cost,  $135.17. 

Na])htha  la n nch  No.  1. — Docked,  rejMiired  mac^hinery ,  and  jiainted.    Cost.  $30.91. 

Ponton  barge. — This  barge  is  used  by  pedestrians,  live  stock, and  vehicles  cross- 
ing the  canal  at  Lock  <>.  It  wiks  d<H>ked.  scraped,  and  painted,  and  had  its  hidl 
and  dec^k  repaireil.     Cost,  $42.20. 

Miseella neons. — Numbered  floating  i)laut  and  repaired  three  skiffs.    Cost,  $37.75. 

DRY  IMXTK. 

Operation  and  repaii^fi. — Tlie  following  l)oat8  belonging  to  the  United  States 
were  in  the  dcnrk  for  repairs  during  the  year:  Dredge  Kentti4^ky^  8  dump  scows, 
stc^amer  Lookout,  4  barges,  1  quarter  boat,  steamer  Colbert,  steamer  Kttiffman, 
naphtha  launch  No.  1,  ponton  barge,  steamer  JfcP/ierson,  and  diedge  Bucyrus, 
No  reimirs  were  made  on  the  dock. 
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STORM  DAMAGE. 

The  work  of  repairing  damage  due  to  a  clondbnrst  that  occurred  March  28. 1902, 
over  the  drainage  basins  of  the  creeks  that  cross  the  canal  was  continued.  The 
special  allotment  for  that  purpose,  of  which  a  balance  of  $12,950.16  wjis  loft  over 
from  last  year,  was  exhausted  in  December.  By  that  time  all  the  work  outlined 
had  been  completed,  except  the  jiaving  on  the  canal  side  of  the  short  embankment 
above  the  aqueduct  on  the  north  side  of  canal  and  putting  additional  anchor  bolts 
in  the  repaired  piers  of  the  aqueduct.  As  these  two  pieces  of  work  were  designed 
for  the  purpose  of  giving  greater  strength  than  existed  in  those  structures  iMjfore 
the  storm,  and  as  tiiev  had  already  been  put  in  better  condition  than  formerly,  it 
was  considered  that  the  work  for  which  the  allotment  was  made  had  been  finished. 

Aqueduct. — The  only  work  done  toward  repairing  the  aqueduct  of  damage  due 
to  storm  was  putting  on  extra  U -bolts,  attacning  to  the  top  I-beam  and  passing 
around  the  upstream  side  of  the  repaired  piers,  and  repairing  fenders.  The  bo£ 
tom  I-beams  were  covered  with  gas-house  pitch,  but  as  the  necessity  for  this  was 
only  jtartly  due  to  storm,  and  as  the  cost  of  the  pitch  had  already  been  charged  to 
storm  damage,  the  labor  of  putting  on  the  pitch  was  charged  to  operating  and 
care  funds.  Logs  and  stumx)s  that  had  been  sawed  up  and  left  on  the  upper  side 
of  the  aqueduct  were  picked  up  with  the  derrick  boat  and  transferred  to  the  lower 
side,  whence  they  would  be  carried  away  by  the  first  big  rise  in  Shoal  Creek. 

EMBANKMENTS. 

Above  amieduct,  north  side, — The  retaining  wall  on  the  Shoal  Creek  side  was 
rebuilt  and  300  cubic  yards  of  earth  placed  on  the  embankment  to  widen  and  raise 
it.  The  embankment  had  been  rebmlt  during  the  preceding  fiscal  year,  but  had 
settled  so  after  water  was  turned  on  it  that  the  above  quantity  of  earth  was  needed 
to  make  it  safe. 

Levee  opposite  Lock  7. — The  levee  proper  was  paved  during  the  previous  year, 
but  it  was  necessary  to  pave  the  adjacent  embankment  above  and  below  the  canal 
end  of  the  levee. 

Below  Lock  7. — It  was  here  that  the  greatest  damage  to  embankment  was  done. 
From  a  point  about  1.000  feet  below  Lock  7  to  Lock  8  the  river  side  of  the 
embankment  is  faced  with  a  dry-laid  retaining  wall,  the  river  face  of  which  is 
protected  with  heavy  riprap  to  within  4  feet  of  its  top.  The  upper  110  feet  of  this 
wall  was  carried  away  with  the  embankment  back  of  it.  The  break  there  was 
caused  by  the  scour  due  to  the  current  of  the  water  that  passed  into  the  canal  out 
oflShoal  Creek  through  the  break  back  of  Lock  7.  After  the  canal  leaves  Lock  7 
it  makes  a  short  curve  and  soon  passes  out  of  sight  behind  rock  bluffs.  Compara- 
tively little  damage  was  done  to  that  part  of  the  embankment  that  was  behind 
the  bluff  and  out  of  line  of  the  current  from  Shoal  Creek,  though  the  ix)ur  over 
that  part  of  the  embankment  was  sufficient  to  sweep  off  the  railroad  track.  The 
dry  wall  and  riprap  proved  to  be  all  right  for  use  as  a  waste  weir.  It  was  decided 
to  rebuild  the  retaining  wall  and  to  pave  the  canal  face  of  the  embankment  where 
it  showed  scour.  Six  hundred  and  fifty  linear  feet  of  the  canal  face  was  paved 
with  carefully  laid  i>aving  blocks  18  inches  deep.  The  jwiving  was  laid  from  the 
bottom  of  the  canal  trunk  up  to  the  ends  and  flush  with  the  top  of  the  ties.  The 
railroad  curve  at  this  place  was  formerly  a  19°  curve.  When  it  was  rebuilt  it  was 
put  in  as  a  compound  curve,  the  greatest  degree  of  curvature  of  which  is  12"^. 
This  was  done  without  narrowing  the  canal. 

Miscellaneous  places. — Washed  places  in  the  embankment  in  sections  4. 9, 10, 11 , 
17,  and  19  and  back  of  Lock  8  were  graded  and  set  in  Bermuda  grass.  It 
required  the  use  of  3,880  cubic  yards  of  earth,  which  was  taken  from  a  borijow 
bank  below  Lock  5  and  transi>orted  in  cars,  except  that  used  at  Lock  3.  which 
was  taken  from  the  north  side  of  the  canal  near  Second  Creek  and  transported.on 
barges.  About  half  was  taken  from  each  place.  The  barge  haul  was  about  2i 
miles:  the  train  haul  averaged  6  miles. 

Railway  repairs. — The  track  from  the  upper  end  of  the  break  below  Lock  7  to 
Lock  8,  about  one-half  mile,  was  swept  on  the  embankment.  Nearly  all  of  the 
ties  were  lost  and  many  of  the  rails  were  rendered  unfit  for  further  use.  In  nearly 
every  level  of  the  canal  some  damage  was  done  to  the  railroad  track.  Shoal  Creek 
bridge  was  carried  away.  The  ties  and  guard  rails  were  lost,  but  the  I-beams 
had  been  recovered  during  the  preceding  year.  The  bridge  was  rebuilt.  Where- 
ever  damaged,  the  track  was  put  back  in  good  line  and  ballasted  with  gravel. 
The  repairs  necessitated  the  renewal  of  3,524  cross-ties  and  about  1,700  linear  feet 
of  guard  rail. 
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The  following  is  a  summary  of  tho  classeti  and  cost  of  work  done  in  repairing 
storm  damage': 

Aqueduct $75. 40 

Embankments: 

Above  aciueduct,  north  side — 

800  cubic  yards  of  earth  transported  and  tamped  into  embank- 
ment   - - -  _  _  82. 70 

120  cubic  yards  of  stone  quarried  and  built  into  retaining  wall.        291.08 
Levee  and  adjacrent  embankment  at  Lock  7 — 

Quarried  1 66  cubic  yards  of  stone,  graded  embankment,  and  laid 

883  8(iuare  yards  of  paving. ..  649. 06 

Below  Lock  7 — 

Excavated  foundation,  quarried  stone  for  and  bmlt  403  cubic 

yards  of  dry  wall 1 ,  323. 93 

Paving,  quarried  758  cubic  yards  of  stone,  and  laid  1,517  square 

yards  or  paving  18  inches  deep _..    3,367.72 

Repairing  embankment,  1 ,590  cubic  yards  of  earth 284. 08 

Riprap,  108  cubic  yards 69.86 

Miscellaneous  places — 

8,880  cubic  yards  of  earth  hauled,  embankments  graded  and 

set  in  grass  at  Lock  3  and  sections  9, 10, 11, 17, 27,  and  4 1, 688.96 

Railway: 

Rei>air8 1,648.42 

Operation 390.79 

Local  office  administration. _ . .        240. 50 

Holidays  and  lost  time 847. 48 

Subsistence 1,780.19 

Miscellaneous 760.00 

Total.-.. 12,^50.16 

Respectfully  submitted. 

W.  S.  Winn,  Assuitant  Engineer. 
Capt.  W.  J.  Barden, 

Corps  of  Engineers, 


E  E3. 


IMPROVEMENT  OF  FRENCH  BROAD  AND  LITTLE  PiaEON  RIVERS, 

TENNESSEE. 

For  description  of  this  river  see  report  of  survey  made  in  1809, 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  3018. 

The  approved  project  proposes  to  remove  surface  obstructions,  cut 
down  overhanging  trees,  and  build  wing  dams  and  training  walls 
where  necessary,  so  as  to  permit  the  passage  of  boats  drawing  2^  feet 
during  ordinary  low-water  season. 

The  approved  project  for  the  expenditure  of  the  funds  available  at 
the  beginning  of  the  fiscal  year  called  for  work  on  Pennyroyal,  Pattys, 
and  Cement  shoals,  the  first  three  shoals  above  the  mouth  of  the  river 
with  a  depth  of  less  than  2  feet,  and  the  construction  of  certain  float- 
ing plant. 

One  quarter  boat,  13  by  65  by  3  feet,  and  4  rock  barges,  14  and  16 
by  00  feet,  were  built  by  hired  labor  during  the  summer  and  fall  of  1902. 

Active  work  at  Pennyroyal  shoaLs  was  begun  on  September  20,  a 
hired  steamer  being  used  as  tender  for  the  fleet.  A  quarry  was  opened 
one-half  mile  above  the  shoals  on  the  right  bank,  where  1,760  cubic 
yards  of  riprap  were  quarried  and  used  in  the  construction  of  a  dam 
880  feet  long,  on  the  left  side  of  the  chute  at  Pennyroyal  shoals,  and 
a  tie  dam  170  feet  long  connecting  it  with  the.bank  about  opposite  the 
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middlo  portion.  Two  thousand  and  twenty  cubic  yards  of  bowlders 
and  gravel  were  (excavated  from  the  channel  and  used  to  pad  the  bar 
on  the  right  side  of  the  channel.  The  work  was  completed  on  Decem- 
ber 1  i\  and  the  fleet  moved  to  Knoxville  for  the  winter. 

A  reiiuest  from  steamboat  men  and  others  interested  in  the  naviga- 
tion of  the  river  that  Red  Bank  (or  Seven  Island)  shoals  be  improved 
in  advance  of  work  at  Pattys  and  Cement  shoals,  on  account  of  the 
greater  difficulties  of  navigation  at  the  former,  due  to  the  crooked 
channel  and  greater  velocity,  having  been  received,  authority  was 
obtained  for  w^rk  at  that  point. 

In  the  latter  part  of  May  the  steamer  City  of  Loudon  was  chartered, 
and  towed  the  United  States  floating  plant,  consisting  of  1  derrick  boat, 
1  quarter  boat,  and  2  barges,  to  Seven  Island  (or  Red  Bank)  shoals, 
where  it  arrived  on  the  30th.  Between  that  date  and  the  end  of  the 
flscHl  year  the  following  work  was  accomplished : 

A  quarry  was  cleared  and  opened,  from  which  870  cubic  yards  of 
stone  were  taken.  Of  this  quantity  290  cubic  yards  were  used  in  rais- 
ing and  constructing  dams.  A  loading  derrick  was  erected  at  the 
quarry  and  an  incline  of  pine  poles  made  to  facilitate  loading  on 
barges.  Seven  gauges  were  established  along  Seven  Island  shoals. 
A  quantity  of  timber  was  cut  for  repairing  cribs,  and  a  survey  of  the 
channel  at  Tuckahoe  and  Red  Bank  was  made. 

The  balance  available  June  30,  1903,  will  probably  all  be  expended 
in  continuing  the  work  at  Seven  Island  shoals. 

The  traffic  on  this  river  above  the  marble-quarry  district,  extending 
but  a  few  miles  alwve  its  mouth,  does  not  seem  to  justify  any  expen- 
sive work  of  improvement;  an  occasional  appropriation  for  removing 
snags  and  other  channel  obstructions,  for  repairing  and  maintaining 
existing. works,  and  for  work  at  any  points  where  trouble  may  arise  in 
the  future  should  suffice. 

Money  staietnent, 

July  1,  1902,  balance  unexpended - $16,402.61 

June  30,  1903,  amount  expended  during  fiscal  year 7, 957. 81 

July  1 ,  1903,  balance  unexpended 8, 444. 80 

July  1,  1903,  outstanding  liabilities 833.74 

July  1,  1903,  balance  available 7,011.06 

Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 


APPROPRIATIONS. 


June  14,  1880 $10,000 

Maroh3,  1881 3,500 

August  2, 1882 5,000 

Julys,  1884 - 3,500 

Augusts,  1886 6,000 

Augu8tll,1888 10,000 

September  19,  1890 10,000 

ENG  1903 102 


July  13,  1892 $15,000 

August  18, 1894 7, 000 

June  3,  1896 5,000 

March  3, 1899 5,000 

June  13.  1902 15,000 


Total 95,000 
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COMMERCIAL  STATISTICS. 


French  Broad  Rivi^r^  Tenness^'c, 


Artic.loH. 


Coal 

Fertilizer 

General  morchandiHo. 
Grain. 


Year  ending  Doc. 
31.19QS. 


Tons. 


Hay  and  straw . 

Livestock 

JjOfrs  and  wood. 

Lumber 

Marble 

Produce  

Sand 

Stone 


1,315 

75 

743 

2,774 

2,2S85 

2K7 

9,602 

8,905 

67,000 

793 

87,500 

1,610 


Total 157,819 


Estimated 
value. 


l,«t» 
8Q,» 
75,» 
88,80 
45.» 
68,7a 
49,80 
1,810,000 
57,110 
45,000 
8,030 


1,810,7R 


Floated  down  in  rafts  (lof^s  and  lumber) tons..  8,TB 

Number  of  passentjops  transported  (10(12) MO 

Details  for  the  pear  1902. 


Between  what  i)oints. 


hogs  and  lumber  rafted: 

Mouth  of  Big  Pigeon  River  and  Knox villo 

Dandridge  and  Knoxville 

Dandridge  and  Loudon 

Catlettsburg  and  Seviervillo  and  Knuxville 

Moved  by  steamboats: 

Leadvale  and  Kingston 

Leadvale  and  Knoxville 

Marble  quarries  and  Knoxville 

Moved  by  flatboats: 

Seven  Islands  and  Knoxville 

Marble  quarries  and  lime  works  near  Knoxville. 


Total. 


Miles  on 

French 

Broad 

River. 


79.5 
46.5 
46.5 
28. 6 

60.5 

60.5 

8.5 

14 

a5 


Passen- 
gers. 


340 
2S0 

aso 


940 


Tons. 


6,006 

an 

2,016 

6,047 

5,000 

186,264 

37 
1.610 


157,819 


The  total  number  of  craft  operating  in  the  river  dnrinpf  the  year  ending  Decem- 
ber 31 .  1903,  was  4  steamboats  of  a  total  of  256  tons  burden,  net,  and  25  barges  of 
a  total  capacity  of  1 ,970  tons,  as  shown  on  accompanying  list. 

Craft  operativg  on  French  Broad  River,  Tennessee, 


Name. 


Bill  Tate 

Flora  Swann . 
Oliver  King  . 
Liabella  King 
Barge 


Total. 


Barges 
Net  ton-'      -     — 
"»Ke.   'Number 


68 
57 
42 
89 


25f$ 


< 

8 
4 
4 
1 
1 


25 


Ton- 
nage. 


385 
840 
900 
i«0 
15 
10 


1,970 


Between  what  iwints. 


! Leadvale  and  Kingston 
Marble  quarries  and  Knoxville 

Seven  Islands  and  Knoxville 

Marble  quarries  and  lime  works  near 
Knoxville. 


Miles  on 

French 

Bratd 

Bivff. 


60.1 

8.5 

14 
&6 


These  steamboats  are  also  reported  as  ])lying  on  the  Tennessee  River  above  Chat- 
tanooga Tenn.,  and  the  Bill  Tate  and  Flora  Stvaym  again  on  the  Clinch  Biver. 
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(")    CLINCH   BIVKB. 

The  river  and  harbor  act  of  June  i;j,  1902,  appropriated  $18,000  for 
improving  the  Clinch,  Iliwassee,  and  IIoI»ton  rivers.  Of  this  amount 
$3,000  was  allotted  to  the  improvement  of  the  Clinch  River,  liy  the 
provisions  of  the  act  stated  the  improvement  was  to  be  by  clearing 
the  channel. 

Nine  rougli  flatboats,  3  and  4  feet  wide,  Ki  feet  long,  and  15  inches 
deep,  were  built  at  St.  Paul,  Va.,  between  Angust  11  and  August  14, 
1902;  camping  outfit,  tools,  and  blasting  material  were  shipped  from 
Knoxvillo,  and  a  party  of  25  men  was  organized  by  Overseer  J.  T. 
Shipp,  who  was  in  charge  of  immediate  operations,  while  Superin- 
tendent R.  R.  Thacher  exercised  general  supervision  over  Otting  out 
and  the  work  of  the  party. 

Active  operations  commenced  12  miles  below  St.  Pan],  Va.,  at  the 
mouih  of  Guests  River,  and  were  continned  to  the  mouth  of  the  Clinch. 
The  party  was  on  the  water  from  August  25  to  December  1,  when  it 
landed  at  Rockwood  Landing,  on  the  Tennessee,  and  turned  over  the 
property  to  the  party  working  at  the  latter  place. 

The  extent,  character,  and  location  of  the  work  executed  is  fully 
shown  by  the  following  table  submitted  by  Overseer  Shipp: 


Location  (.t  work. 

1 

i 

1 

1 

1 

if 

5 

\ 

J 

1| 
It 
1 

t 

h 

it 

i 

i 

h 
i 

1 

Himth  of  OnwlH  Hirer  to 

mia 

"- 

N.. 

Cm.irU. 

v..ru. 

Cu,vd$. 

a,.vtu. 

Cthrb 

Otvdn 

C«.jrf.. 

u 

m 

" 

s 

aiG 

,s 

" 

» 

m 

^ 

au 

m| 

1 

7ia 

■" 

xn 

One  mUo  below  Veiuiblm 

1 

...J'""'" 

BogenshMlK 

ai 

m 

JM 

ID 

SS 

Lovomrs 

XT 
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LtK^utioTi  uf  H'^irk. 

f 

1 

ii 

it 
I 

1 

£ 

t 

1 

1 

1 

2 

1 

r;*-_ 

Cn.»<b 

CH.gllt. 

-s 

Cta-Vto 

O^KS*.  CViBfe 

C-HI* 

.""^. 

i 

HopnonB  Khrail" 

Sf,"S3  """::: 

::.;::.  ii 

la 

10 

Htnilglit  Hbrnls 

i 

CatH.ff  Island 

-■w 

u 

ra 

KSfcai-;,:::: 

at 

ji 

^^  - 

"(W 

mo 

Additional  worlt  on  tho  Cliiicli  Kivor  for  tlio  present  is  not  reeom- 
mciided. 


Jnly  1,  lOOy,  balance  availultlt:  . 


The  following  aiiiimpriatii 

Juno  14, 1880 

Mim-h  3,  1881  _ 

Augnata,  1883 

Jnly5,1884__ 

Angtwt  5, 1880 

Atifmstll,  1888_.._ 

September  IB,  1890 


hftvo  been  iiiiulu  for  thin  improvement: 

;  Actiif— 

SIO.OOD  j       July  13.  1883 $4,000 

3.(M)0  '      Angnst  18. 18B4 2,500 

3.tM10  March3,1899 8,500 

5,000  I  Jnne  13,  1903  (allotment)  ...      a.OOO 

5.000  Total 58,000 

4,000 
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COMMEBCIAL  HTAT13TIC3. 


Y«rendln^D«.«l, 

Tons. 

EBliioatod 

■■ffi 

13.  £» 
6,000 

IKS.  tea 

Details  of  the  trafflcfur  1'jOS  are  ahovm  in  tlte  follotinng  table. 


Between  what  pointa. 

Hil»ioD 

Clinch 

BlTflT. 

PuBcn- 

Tom. 

Li«it  BDd  polea  rsrted: 

lOS-S 

1' 

sa 

ta 

IZ 

Hoved  by  Bteamboats: 

WO 

fS? 

8.7B8 

I«S,KS 

The  aboTu  table  shows  that  aiijiroilmatel]'  SO  porcent  of  the  iaaaage  tor  IBOe  was  transported 
a  distance  ot  about  1  mile. 

Craft  operating  in  Clinch  River, 

Of  the  iisteamboabi  reported  in  last  annTial  report  as  plyine  on  the  Clinch  River, 
the  CharltK  H.  liaeoii,  Oratly.AnA  Joe  Wheeler  were  not  in  thiBserricednringthe 
year,  hut  the  nnmber  of  harges  was  increased  from  17  to  34, 

Five  additional  hoats  were  pnt  on,  as  follows; 


Nam<«  of  stMrnl-oalH. 

1 

Length. '  Width.   Depth 

Ketton 
nage. 

T 

2: 

Btack. 

Nnm-   Capac-- 

Hfl.    '    Feet.       F.,-t. 

1 

1' 

"at 

i 

1'»>U- 

!      S 

' 
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•  The  total  nnmberof  craft  operating  in  this  river  dnring  the  year  ending  Decem- 
ber 81,  1902,  was  7  steamboats,  of  a  total  of  407  tons  bnrden  net,  and  ^  barges,  of 
a  total  capacity  of  1 ,992  tons,  as  shown  on  list  below. 


KameH. 

Net  ton- 
nage. 

Bar 
Number. 

gres. 
Tonnage. 

fnim«h       

68 

2 

7 

1 
t 
8 
1 
1 
2 

150 

Bill  Tate 

886 

Do 

107 

City  of  Loudon. . . 

Flora  Swann 

Gasoonade 

N.B.  Forrest 

W.T.  Gallahor... 

57 

74 

134 

27 

00 
440 
125 
125 
000 

Total 

407 

24 

1,902 

Between  what  points. 


Mil€«  on 
ainch 
River. 


h 


(Clinton  and  Kingston 
Clinton  and  Harriman 
Kingston  and  Harriman  . . . 

Kingston  and  Leadvale 

Kingston  and  KnoxvlUe 

Kingston  and  Loudon 

Kingston  and  Leadvale 

Kingston  and  Chattanooga 

Kingston  and  Rockwood  Landing. 


50 
55 

ar 

.% 
.% 
.% 
A 
.8 
.8 
.8 


These  steamboats  are  bXso  reported  as  plying  on  the  Tennessee  River  above  Chattanooga,Tenn, 
and  two  of  them,  the  Bill  Tate  and  Flora  Swann,  also  on  the  French  Broad  River. 


(*)    HIWASSEE   RIVER. 

For  detailed  description  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2450  et  seq. 

The  approved  project  for  the  Tliwassse  River  is  for  a  navigable 
channel  from  its  junction  with  the  Tennessee  River  to  the  mouth  of 
the  Ocoee  River  of  not  less  than  IIG  feet  in  width,  30  inches  mean 
channel  depth,  and  3  feet  maximum  depth.  To  secure  this  channel 
work  is  required  on  10  shoals. 

The  work  during  the  year  was  as  follows:  One  quarter  boat,  65  feet 
long,  IG  feet  wide,  and  3  feet  deep,  was  built  at  Knoxville  during;  the 
fall  and  winter.  In  the  early  part  of  May  the  fleet,  consisting  of  this 
quarter  boat,  2  hired  rock  barges,  1  derrick  boat  from  the  upper  Ten- 
nessee River,  and  1  barge  and  the  U.  S.  S.  McPherson^  from  the  lower 
Tennessee,  was  assembled  and  the  working  party  organized.  On  May 
13  the  work  of  clearing  the  channel  of  sunken  logs  and  bowlders, 
which  had  accumulated  since  the  expenditure  of  the  last  previous 
appropriation  of  1890,  was  begun.  This  work  was  finished  June  19, 
1903,  the  channel  having  been  cleared  to  the  mouth  of  the  Ocoee,  35 
miles  from  the  mouth. 

The  obstructions  removed  were  as  follows:  Trees  cut  from  bank. 
2,202;  saplings  cut,  77;  logs  removed  from  channel,  34;  trees  removed 
from  channel,  19;  snags  pulled,  82;  stone  taken  from  channel,  50 
cubic  yards. 

A  quarry  was  then  opened  preparatory  to  beginning  work  on  the 
improvement  of  the  channel  at  Mathews  shoals. 

The  balance  available  June  30, 1903,  will  be  applied  to  the  continuft- 
tion  of  the  work  at  Mathews  shoals,  and  will  probably  be  sufficient 
to  complete  the  work  at  that  place. 

Any  additional  appropriations  made  should  be  spent  on  Agency 
shoals,  just  below  Mathews  shoals,  and  Rogers  shoals,  just  above. 
With  those  shoals  improved  it  is  believed  that  an  occasional  appro- 
priation for  removing  snags  and  other  channel  obstructions,  for  repair- 
ing and  maintaining  existing  works,  and  for  work  at  any  places  where 
trouble  may  develop  in  the  future,  is  all  that  will  be  justified  by  the 
present  or  ])rospective  commerce  on  the  river. 
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Money  statement 

July  1 ,  1902 .  balance  unexpended $10, 000. 00 

June  80,  1903,  amount  exi)ended  during  fiscal  year .       3, 873. 74 


Julv  1 ,  1903,  balance  unoxi)ended . 6, 126. 26 

July  1,  1903,  outstanding  liabilities... 764.82 


July  1,  1903,  balance  available 5,361.44 


Amount  (estimated)  required  for  completion  of  existing  project 61 ,  125. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1903 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

August  14,  1876 $10,000 

June  13,  1878 10,000 

MarchS,  1879 3,000 

June  14, 1880 .  3,000 

March  3,  1881 1,500 

August  2,  1882 1,500 

Julys,  1884 2,500 


;  Act  of— 


August  15,  1886 

August  11,  1888 

Stjptember  19,  1890 

June,  13, 1902  (allotment) 


$2,500 
1,000 
1,500 

10,000 


Total..... 46,500 


COMMERCIAL  STATISTICS. 


Articles. 


Brick 

Cotton 

Cotton  seod. 
Fertilizer... 
Flour 


General  merchandiHo. 
Grain 


Hay 

Live  stock 

Logs  and  w(x>d. 

Lumber 

Marble 

Produce 


Railroad  ties 

Sand 

Tanbark 

Telephone  {hjIoh. 

Total 


Year  ending  Dec. 
81, 1902. 


28 
1U5 

33 
3IN) 

l.nor) 
em 

2,184 

275 

i2 

2.014 

4(N) 

25 

4m 

1,250 

1.500 

7H0 

5,000 


1«,(>II 


Estimated 
value. 


$120 

18,000 

700 

6,000 

40.000 

57,480 

100,000 

5,200 

6,720 

9,612 

5,000 

500 

a'>,225 

8,(X)0 

1,000 

10,800 

40,000 


840,207 


Floated  down  in  rafts,  6,014  tons. 

Number  of  jiassengors  transported  ( U^>,  638. 
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Details  of  the  traffic  for  1902  are  shown  in  the  following  table: 


Between  what  point«. 

Miles  on 

Hiwaa- 

see  River. 

"^V    Ton. 

Logs  and  polos  rafted: 

Out  of  Ocoe«  River  to  Chattanooga 

31.7 
34.7 
19 

4 

34.7 

h,m 

Mouth  of  Ocix^e  River  U)  Chattanooga 

1,000 
10 

CharloHton,  Tenn.,  to  Chattanooga 

Mouth  of  Ocxyee  River  to  Savannah  Landing,  Tenn 

4 

Moved  by  steamboat  and  liarges: 

Moutn  of  Ocoee  River  to  Chattanooga 

688 

10  087 

Total 

638 

16.0(1 

But  one  steamboat,  the  Sam  A.  Connor^  of  63  tons  burden  net,  with  two  bargoB  of  a  tutal 
capacity  of  70  tons,  navigated  the  river  during  the  year  1908. 


{(')  HOLSTON  RIVER. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $18,000  for 
improving  tlie  Clinch,  Hiwassee,  and  Ilolston  rivers.  Of  this  amount 
$5,000  was  allotted  to  the  improvement  of  the  Holston  River.  By  the 
provisions  of  the  act  stated,  the  improvement  was  to  be  by  clearing  the 
channel.  This  was  the  first  appropriation  for  the  improvement  of  the 
Holston  River. 

Three  small  flatboats  and  two  bateaux  were  built  at  Rotherwood, 
Tenn.,  and  on  August  27,  1902,  the  working  party  was  organized  and 
started  downstream,  under  the  immediate  charge  of  Overseer  I).  R 
Hicks.  Superintendent  R.  R.  Thacher  exercised  general  supervision 
over  fitting  out,  and  the  work  of  the  party. 

Active  operations  commenced  at  Ridley's  shoals,  137  miles  al>ove 
tlie  mouth  of  the  river,  and  were  continued  to  the  mouth,  wliich  was 
rejiched  November  28. 

The  extent,  character,  and  location  of  the  work  executed  is  shown 
hfl^rhe  following  table : 


I 


Lo<rality 


Ridleys  shoals 

Chestnut  and  Kirkpatrick's  flsh- 

trap  dam 

Clouds  shoals 

Mooney's  flah-ti-ap  dam 

Poor  Valley  shoals 

Horseshoe  lt>end 

Smoky  shoalb 

Lost  Creek  shoaLs 

McBeos  Island 

Howell's  fish-trap  dam 

Strawljerry  Plains 

Brooks's  flsh-trap  dam 

Saylors  shoals 

Dopes  bar 

McMillans  Station 

Armstrongs 


Total. 


Dis- 
tance 
alx)ve 
mouth. 


Miles. 
137 

101 
96 
95 
88 
49 
43 
38 
'SSi 
21 
18 
16 
15 
11 
10 
5 


Rock 
reefs 
blasted 
and  re- 
moved 
from 
channel. 


Cu.  ytls. 
50 


22 


58 
20 
68 
80 


-  872 


50 


r20 


Loose 
rock  re- 
moved 
from 
channel. 


Cu.  yd8. 


Trees 
cut. 


I 


Snagrs 

re- 
moved. 


Pish- 
trap 
dams  re- 
moved. 


No. 


No.     I  Cu.yds. 


1,000 
254 

87 


50 


458 
120 


175 


2,144 


5 

39 

137 


3 
2 
9 

8 


614 


1,378 
"349' 


2,622 


54 
.... 


84 


25 

io 


50 

ioo 


300 


66 

55 

100 


706 


Coffer- 
dams 
around 

brldgre 
piers  re- 
moved. 


Cu.  ifds. 


W 


70 


Additional  work  on  the  Ilolston  River  for  the  present  is  not  i-ec- 
ojiiuiended. 
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Money  sM^menf, 

July  1 .  1902,  balance  unexpended $5, 000. 00 

Jane  30,  1903,  amonnt  expended  daring  fiscal  year 3, 233. 90 

July  1 ,  1903,  balance  unexpended 1 ,  776. 10 

APPROPRIATION. 

July  1,  1902  (allotment) $5,000.00 


COMMKRCIAL  STATISTICS, 


Articles. 


Logs.... 
Lumber 


Total 


Year  ending  Dec.  81, 
1902. 


Tons.     Estimated 
raluo. 


6,086 
2.1iiO 


9,186 


|55,H94 
25,8U0 


81,094 


Logs  and  lumber  rafted  a.s  follows: 


Between  what  pointH. 


Kingsport,  Tcnn.,and  Knoxville 

KingHiwrt,  Tenn.,  and  Austin's  mills,  near  Rogersville,  Tenn. 

Total 


Miles  on 
Holston      Tons. 
River. 


142.5 
25 


7,136 
2,(100 

9,186 


APPENDIX  F  F. 


IMPROVEMENT  OF  OHIO  RIVER  BY  OPEN-CHANNEL  WORK  AND 
CONSTRUCTION  OF  LOCK  AND  DAM  NO.  37;  OPERATING  SNAG 
BOATS  ON  OHIO  RIVER. 


REPORT  OF  COL,  O.  J.  LYDECKER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Ohio  River  (general  improvement). 

2.  Construction  of  Lock  and  Dam  No.  37 , 

Ohio  River. 


3.  Operating  snag  boats  on  Ohio  River. 


United  States  Engineer  Office, 

Cincinnati^  OhiOy  July  IS,  190S. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1903. 
Very  respectfully,  your  obedient  servant, 

^  G.  J.  Lydecker, 

Colo7iely  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  8.  A. 


F  F  I. 


IMPROVEMENT  OF  OHIO  RIVER. 


GENERAL  IMPROVEMENT. 


Operations  on  this  improvement  were  in  progress  during  th%,last 
fiscal  year  under  the  general  project  that  has  been  in  force  for  many 
years,  as  follows: 

Dredging  at  Five-mile  bar,  455  miles  below  Pittsburg,  was  in  prog- 
ress from  August  25  to  November  30,  1902,  and  resulted  in  a  chan- 
nel 3,400  feet  long,  210  feet  wide,  and  6  feet  deep  at  low  water.  The 
work  was  done  by  the  U.  S.  dredges  Ohio  and  Oswego,  assisted  by 
one  other  di'edge  serving  under  contract.  The  total  excavation  was 
120,115  cubic  yards  of  cemented  gravel,  sand,  and  bowlders,  of  which 
7G,1GG  cubic  yards  were  removed  by  the  United  States  dredges,  and 
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43,940  cubic  yards  by  the  hired  dredge.  Much  of  the  material  had  to 
]>e  broken  up  by  l)lasts  of  dynamite  before  dredging,  and  57  large 
roclcH,  weighing  200  tons  in  all,  were  drilled  and  blasted  before 
removal.  The  result  of  the  work  was  to  provide  a  goold  i)ermanent 
channel  through  one  of  the  most  troublesome  bars  in  this  part  of  the 
river.  On  completing  this  work,  the  Unit<Hl  States  dredges  went  into 
winter  quart<?rs  and  did  not  resume  work  until  June  18,  1903.  In 
the  meantime  all  the  dredging  plant  underwent  considerable  repairs. 

Dredging  at  Twin  creek  bar,  373  miles  below  Pittsburg,  was  in 
progress  from  June  18  to  30,  1903,  but  operations  were  so  interrupted 
by  higli  water  and  the  passage  of  coal  fleets  that  only  4,345  cubic 
yards  of  sand,  gravel,  and  bowlders  were  excavated. 

The  work  of  rock  excavation  at  the  bar  at  mouth  of  Licking, 
4G8.4  miles  below  Pittsburg,  was  resumed  July  19,  and  continued 
until  Deccmiber  10,  1902,  but  with  considerable  interrui>tion  on 
account  of  high  water  until  the  end  of  July.  During  the  season  4,564 
cubic  yards  of  solid  rock  were  drilled  and  blast>ed,  and  28,121  cubic 
yards  of  blasted  rock,  loose  rock,  gravel,  and  sand  were  removed  by 
dredging.  In  the  work  of  drilling  and  blasting,  which  was  done  by 
hired  labor  and  Government  plant,  3,094  holes,  aggregating  12,67*5 
feet  in  length,  were  drilled,  and  8,825  pounds  of  dynamite  used  in 
blasting.  The  work  of  dredging  and  disposal  of  dredged  material 
was  done  by  plant  employed  under  contract,  llie  cost  of  this  work 
during  the  fiscal  year,  including  all  items  of  expense  except  that 
attaching  to  the  general  oflftce,  was  $3.23  per  cubic  yard  of  mat'Crial 
excavated.  The  stage  of  wat^r  that  hits  prevailed  during  the  first 
half  of  the  present  calendar  year  has  prevented  resumption  of  work 
since  operations  were  suspended,  but  it  is  anticipated  that  this 
improv(»ment  may  yet  be  completed  by  the  end  of  the  current  work- 
ing season  unless  the  river  conditions  be  very  unfavorable. 

Ice  piers. — Injects  for  rebuilding  the  ice  piers  at  Middleport  and 
Gallipolis,  Ohio,  and  for  constructing  new  ones  at  Maysville,  Ky.,and 
near  the  mouth  of  the  Big  Hocking,  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  of  June  13,  1902,  were  approved  July  21, 
July  28,  and  July  31,  1902,  respectively.  Surveys  and  borings  were 
subsequently  made  at  the  localities  indicated  for  the  new  structures, 
their  locations  fixed  upon,  and  the  qualified  relinquishments  of  ripa- 
rian rights  obtained,  as  required  by  law,  from  owners  of  property  abut- 
ting on  the  proposed  new  harbors,  except  as  respects  one  piece  at  the 
selected  Maysville  site;  but  it  was  not  practicable  to  commence  any 
work  of  construction  before  the  close  of  the  working  season  of  1902. 
The  necessary  machinery  for  use  in  construction  and  repairs  was  pur- 
chased in  the  spring  of  1903,  placed  in  position  during  June,  and 
about  ready  for  commencing  operations  at  Harris  Ferry,  the  site 
selected  near  the  mouth  of  the  Big  Hocking,  at  the  close  of  the  fiscal 
year.  It  is  expected  that  the  pier  at  this  place  and  the  work  of 
rebiitlding  the  piers  at  Middleport  and  Gallipolis  will  be  complet-ed 
during  the  current  w'orking  season.  Work  at  Maysville  will  be  held 
in  abeyance  while  further  effort  is  made  to  obtain  relinquishment  of 
rights  attaching  to  the  one  piece  of  property  above  referred  to,  or  a 
new  site  for  that  pier  determined  upon. 

Loiv  (like.'i  and  dam^i. — Under  a  contract  made  with  James  Short, 
of  St.  Charles,  Mo.,  approved  August  13,  1900,  provision  was  made 
for  building  a  new  dike  1,290  feet  long  near  Mound  City,  TIL,  and  for 
repairing  an  old  dike  adjoining  the  site  of  the  new  one  and  extending 
it  740  feet,  but  up  to  the  beginning  of  the  last  fiscal  year  nothing  had 
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been  done  by  the  contractor  except  to  bring  abont  1,000  cubic  yards 
of  stone  to  the  vicinity  and  unload  it  on  the  bank  of  the  river.  No 
work  was  done  during  the  last  year  and  the  contract  expired  by  limi- 
tation November  30,  1902.  The  principal  reason  for  the  contractor's 
failure  to  carry  out  his  contract  was,  undoubtedly,  the  high  stages  of 
water  that  prevailed  in  the  locality  during  the  working  seasons  of 
11)00, 1901,  and  1902,  but  in  spite  of  this  unfavorable  condition  of  affairs 
something  might  have  been  accomplished  each  season  if  the  contractor 
had  been  properly  prepared  to  take  advantage  of  the  few  brief  periods 
during  which  work  could  and  should  have  been  vigorously  carried 
on.  It  is  now  proposed  to  modify  the  plan  of  dams  so  as  to  justify 
working  at  higher  stages  of  water  than  was  permissible  under  the 
original  plan  and  specifications. 

No  repairs  of  old  dikes  or  dams  were  found  to  be  of  urgent  necessity, 
and  for  this  reason  no  work  of  that  nature  was  undertaken  during  the 
season  of  1902  in  view  of  the  exceptionally  unfavorable  river  condi- 
tions that  prevailed  during  most  of  that  period. 

Surveys. — Several  parties  were  in  the  field  engaged  in  surveys  for 
locating  harbor  lines,  or  projecting  future  improvements,  the  principal 
work  of  this  character  being  as  follows:  For  locating  harbor  lines  on 
both  banks  of  the  river  in  the  vicinities  of  Steubenville,  Ohio,  and 
Ashland,  Ky.,  surveys  covering  distances  of  6.8  and  9.05  miles,  respec- 
tively, were  made;  and  for  use  in  preparing  projects  and  plans  for 
future  improvements  at  places  in  the  lower  river,  surveys  covering  in 
the  aggregate  47. 2  miles  were  made  in  the  vicinities  of  mouth  of  Green 
River,  Casey ville,  Ky.,  Elizabethtown,Ill.,  Little  Chain,  Ogden  Land- 
ing, and  Mound  City  to  Cairo,  111.  The  field  work  for  these  surveys 
was  in  progress  from  September  24  to  December  17,  1902. 

Permits  from  War  Departunent, — Work  in  connection  with  special 
permits  has  been  almost  continuous  during  the  fiscal  year,  and  has 
absorbed  a  great  deal  of  time,  both  in  field  and  office,  for  necessary 
preliminary  examinations  and  reports  and  subsequent  supervision  of 
the  work  authorized.  The  total  number  of  such  permits  issued  during 
the  year  and  pertaining  to  this  district  was  32,  of  which  23  were  for  oil 
or  gas  pipe  crossings,  3  for  telephone  crossings,  and  6  for  miscellaneous 
purposes. 

ESTIMATE. 

The  balance  of  the  funds  now  available  will  be  applied  during  the 
current  fiscal  year  in  accordance  with  the  project,  in  dredging,  rock 
excavation,  construction  and  repairs  of  ice  piers,  low  dikes  and  dams, 
surveys,  and  general  contingencies  of  supervision,  engineering,  and 
office. 

For  further  operations  under  the  general  project  of  improvement, 
for  continuing  the  general  survey  of  the  river  down  to  its  mouth,  in 
continuation  of  work  recently  completed  as  far  down  as  the  Big  Miami, 
and  for  procuring  a  much  more  efficient  working  plant  for  open- 
channel  improvement  additional  funds  are  urgently  needed,  as  indi- 
cated in  the  money  statement  below,  and  the  appropriation  of  that 
sum  is  recommended  with  all  pennissible  force. 

Subreports  of  assistants  in  charge  of  the  principal  work  referred  to 
above  are  submitted  herewith  and  furnish  interesting  detailed  infor- 
mation, iis  follows:  Reports  by  Chief  Assistant  Engineer  R.  R.  Jones 
on  (1)  removing  rock  bar  at  mouth  of  Licking,  (2)  dike  near  mouth  of 
Tradewater,  and  (3)  ice  piers,  and  reports  by  Assistant  Engineer  E.  J. 
Carpenter  on  dredging  operations. 
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Money  skiienient 

July  1,  1902,  balance  unexpended «$497, 783.85 

December  10,1 902 ,  amount  received  from  sale  of  condemned  property  46. 85 

497, 830. 70 
June  30,  1903,  amount  exx)endod  during  fiscal  year 123, 233. 87 

July  1 ,  1903,  balance  unexpended _ 374, 596. 83 

July  1,  1903,  outstanding  liabilities... 7,894,61 

July  1,  1903,  balance  available 866,702.22 

July  1 ,  1903,  amount  covered  by  uncompleted  contracts 


Amount  (estimated)  required  for  completion  of  existing  project . . 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balance  unexxwnded  July  1,  1903: 

For  works  of  improvement _ $400, 000. 00 

For  maintenance  of  improvement 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


26,632.34 
^definite. 


500,000.00 


Statement  < 

if  avionnta 

and  elates 

of  all  appropriations  for  this  irorA?. 

Act  of  Congrefla. 

Appropria- 
tion. 

Allotment. 

Remarks. 

March  8,1897 

130,000.  a) 
50,000.00 
20,000.00 
60,000.00 
50,000.00 

100,000.00 

6,479.25 

90,000.00 

March  3,1835 

July  2, 1836 

March  3. 1837 

July  7,1838 

June  11,1844 

March  3. 1847 

AugruBtSi),  18»i 

June  23,1866 

|172,tXX).00 
80,000.01) 

InaproTing  Mimiasippi,  Miasoori,  Arkansas,  and 
Ohio  rivers. 

Snag  boats  and  apparatus  for  improving  West- 
ern rivers. 

Do 

March  2,1867 

100,000.00 

Julya6.1«68 

85, 000. 66 

Repair,  preservation,  extension,  and  completion 
or  river  and  harbor  works. 

July  11,1870.... 

50,000.00 

5o,aio.oo 

200,000.00 
200,000.00 
150.000.00 

3oo,aio.oo 

175, 000.  a) 

:«),ooo.oo 

50.000.00 
250,000.00 
250, 000.  a) 

aio.ooo.oo 

1(X),000.00 
350.000.00 

16.000.00 
600,000.00 

17,000.00 

375,000.00 

380.000.00 

300,(X)0.00 

2,128.87 

360,000.00 
250,000.00 
250.000.00 

March  3. 1871.  .. 

June  10, 1872.. 

March3.187:^ 

June  23. 1874 

March  3, 1875 

Aug:u»tl4.187« 

June  18,1878 

Do 

Harbor  of  refuge  at  or  near  Cincinnati. 

March  3, 1879 

June  14,1880 

March  3. 1881 

March  21, 1882 

Continuing  work  on  Davis  Island  dam. 

August  2,1882 

Harbor  of  refuge  near  Cincinnati,  Ohio. 

July  5,1884 

"Do 

Do. 

August  5, 1886 

August  11, 1888 

September  19, 18W) . 

Relief  of  Stubbs  &  Lackey.    Treasury  settle- 
ment No.  2593. 

January  19, 1891 

July  13, 1892 

August  18. 1894 

Juno  3.1896 

July  1,1898 

i.5,(lOO.()6 

For  restoring  levee  and  banks  of  Ohio  River  at 
or  near  Shawneetowu,  111. 

Amount  appropriated,  |400,000.  t4l,000  bein^  fur 

Falls  of  Ohio  River,  at  Louisville,  Ky. 
Between  Cairo  and  Mound  City. 

March  3, 1899 

375,  (XX).  00 
359.000.00 

2>,000.00 

June  13,1902 

July  1.1902 

Total 

6.500,608.12 

:^i2,ooo.o»i 

« Amount  appropriate  by  deficiency  act  July  1,  1902,  improving  Ohio  River 
between  Cairo  and  Mound  City,  |25,000,  undrawn  and  not  mclnded  in  amount 
available. 
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Total  of  appropriatioiiB,  1827-19(W ^ $6,500,608.12 

Total  of  allotments,  1H27-1898 352,000.00 

Received  from  sales,  18G6-1908 7,837.35 

$6,050,446.47 

Appropriations  not  drawn,  1827,1852 5,023.47 

Appropriation  not  drawn,  1902  ( between  Cairo  and  Mound  City ) 25, 000. 00 

Allotments  not  drawn,  1866, 1868 43,134.60 

Returned  by  Treasury  settlements 30.07 

Amounts  transferred  toother  works 125,168.44 

198,856.68 

Total 6,752,088.89 

LIST  OF    CDNTKACTS    IN    FORCK   DUKINO    THE  FISCAL  YEAR  ENDING  JUNE  30,    1903. 

FORMAL  CONTRACTS. 

Constructing  dikes  in  the  Ohio  River  near  Mound  City,  TIL — James«3hort,  Jtily 
30, 1900;  approved  August  13, 1900:  commence  twenty  days  after  receipt  of  notifi- 
cation of  approval  of  contract;  terminate  November  30,  1900,  if  stage  of  water 
I)ermita:  extended  to  November  30,  1901;  extended  to  November  30,  1902;  con- 
tract expired  by  limitation  Novemlier  30,  1902. 

Hire  of  towboat  and  crew  as  tender  to  United  States  dretlges, — The  Smiley  Tow- 
boat  Company,  August  20,  1902;  approved  August  28,  1902;  commence  when 
ordered;  terminate  about  December  1, 1902;  towboat  discharged  December  5, 1902. 

Hire  of  towboat  and  crew  as  tender  to  United  States  dredges. — The  Smiley  Tow- 
boat  Company,  June  4, 1903;  approved  June  12, 1903;  to  commence  when  ordered; 
terminate  about  December  1, 1903. 

EMERGENCY  CONTRACTS. 

Hire  of  dredge. — Kanawha  and  Ohio  Company,  Juno  3, 1902;  commence  within 
ten  days  after  receipt  of  order;  terminate  when  discharged;  plant  discharged 
December  9,  1902. 

Hire  of  one  flatboat. — S.  N.  Galbreath  and  Amos  White,  June  3,  1902;  com- 
mence within  ten  days  after  receipt  of  order;  terminate  when  discharged;  dis- 
charged December  10, 1902. 

Hire  of  one  fintboat. — S.  N.  Galbreath,  June  3,  1902;  commence  within  ten 
days  after  receipt  of  order;  terminate  when  discharged;  discharged  December  10, 
1902. 

Hire  of  two  flatboats. — Oscar  F.  Barrett,  June  3,  1902;  commence  within  ten 
days  after  receipt  of  order;  terminate  when  discharged;  discharged  December  10, 
1902. 

Dynamite,  exploders,  etc. — Hercules  Powder  Company,  Jnne  4, 1902:  commence 
when  ordered;  terminate  December,  1902;  completed  December  10, 1902. 

Hire  of  two  flatlwats. — T.  J.  Hall,  June  7,  1902;  commence  within  ten  days  after 
receipt  of  order;  terminate  when  discharged;  discharged  December  10, 1902. 

Hire  of  totcI)oat. — W.  J.  Duffy,  June  9,  1902;  commence  within  ten  days  after 
receipt  of  order;  terminate  when  discharged;  towboat  discharged  December  12, 
1902. 

Hire  of  dredging  plant. — Sheridan-Kirk  Contract  Company,  August  21,  1902; 
commence  when  ordered;  terminate  when  discharged;  discharged  November  29, 
1902. 

Docking  and  repairing  boats. — Howard  &  Co. ,  August  25, 1902;  commence  within 
three  weeks  after  receipt  of  notice;  terminate  in  five  weeks;  completed  Septem- 
ber 27, 1902. 

Rebuilding  water  gauge  at  Paducah,  Ky. — Stinchfield  &  Saunders,  September 
15, 1902;  commence  fifteen  days  after  receipt  of  notice;  terminate  in  thirty  fair 
working  days;  completed  October  25,  1902. 

One  boiler. — The  Roberts  Safety  Water  Tube  Boiler  Company,  March  3.  1903; 
commence  fifteen  days  after  signature  of  contract  and  complete  in  ninety  days 
from  date  of  contract;  completed  June  2,  1903. 

Hire  of  one  flatboat.— ^.  N.  Galbreath,  June  4, 1903:  commence  within  ten  days 
after  receipt  of  order;  terminate  when  discharged. 

Hire  of  one  flatboat. --%.  N.  Galbreath  and  Amos  White.  June  4, 1903;  commence 
within  ten  days  after  receipt  of  order;  terminate  when  discharged. 

Hire  of  three  flxttboats.— Oscar  F.  Barrett.  June  5,  1903;  commence  within  ten 
days  after  receipt  of  order;  terminate  when  discharged. 

Hire  of  towboat.— B.  J.  Riggs,  June  5, 190J;  commence  within  ten  days  after 
receipt  of  order;  terminate  when  discharged. 
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Hire  of  dredge, — Kanawha  and  Ohio  ComiMiny,  Jnne  10, 1903;  commence  within 
ten  days  after  receipt  of  order;  terminate  when  discharged. 

Iron  and  steel. — Wm.  T.  Johnson  Company,  June  15,  1903;  conunence  in  ten 
days;  terminate  in  thirty  days. 

Dynamite,  explodern,  etc. — Hercnles  Powder  Company,  June  15, 1903;  commence 
when  ordered;  terminate  Deceml)er,  1903. 

Cement. — The  Atlas  Portland  Cement  Company,  Jnne  18, 1908;  conunence  in  ten 
days;  terminate  when  entire  quantity  required  is  delivered. 


STAGES  OP  OHIO  RrVKR  IN    1903. 


The  following  are  the  rec^ords  of  the  gauges  at  Pittsburg,  Cincinnati,  and  Evans- 
ville.  which  may  l)e  taken  to  represent  the  navigable  condition  of  the  upper, 
middle,  and  lower  Ohio. 

Gauge  of  Darn's  Island  Darn,  near  Pittsburg,  Pa, 

[When  th(^  dam  is  np  low- water  readinpt  must  lie  obtainod  from  the  kav^  at  the  lower  end 
of  the  IcM'k.  On  this  Katige  3  feet  2  inches  oorresponds  to  a  navigable  dfeptfi  of  3  feet,  and  6  feet 
corresponds  to  the  same  depth  in  the  river.) 


Month. 


iwe. 

January y 

February  

March 

April , 

May ' 

June 

July 

August 

September 

October 1 - 

November 

December 

Total 


Dep 

th  in  chai 

inel. 

Oauge  readings. 

Under 
3  feot. 

8  feet 
and  over. 

6  feet 
and  over. 

Highmt. 

Lowest 

Days. 

Days. 

Days. 

Feet. 

f\fet 

0 

81 

9 

14.8 

H.B 

0 

28 

9 

13.2 

ae 

0 

31 

81 

29 

6.6 

0 

80 

25 

19.4 

5.2 

0 

81 

12 

7.4 

4 

0 

80 

1 

6 

as 

0 

81 

28 

15.2 

4.8 

8 

23 

6 

8.8 

2.4 

m 

0 

0 

2.6 

1.7 

6 

25 

4 

9.2 

2.7 

2() 

10 

4 

9.6 

2.6 

0 

81 

28 

16.8 

5.4 

04 

801 

157 

Cincinnati  gange. 


[The  zero  of  this  gau^e  is  al)out  2  foet  below  low  water.    Readings  of  about  4  feet  correspond  to 
about  3  feet  in  the  channel,  and  those  of  7  feet  to  about  6  feet  in  the  channel.] 


Month. 


1902. 

January 

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 


Depth  in  chai 

mel. 

6  feet 
and  over. 

Gauge  readings. 

Under 
3  feet. 

8  feet 
and  over. 

Highest. 

Lowest. 

Dtiys. 

Days. 

Days. 

f^t. 

F^et. 

0 

31 

81 

44 

8.8 

0 

28 

28 

41.7 

a4 

0 

81 

81 

50.9 

16.4 

0 

80 

80 

42.2 

14.4 

0 

81 

81 

19 

9 

0 

80 

80 

22 

8 

0 

81 

81 

27.5 

12.6 

0 

81 

24 

15.7 

5.8 

0 

80 

0 

5.7 

&9 

0 

31 

24 

12.8 

4.4 

0 

80 

6 

15.5 

4.9 

0 

81 

81 

47 

15.2 

0 

866 

297 
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Evansville  gauge. 

[The  zoro  of  this  gauflre  ia  about  at  low- water  line.    Readings  of  2  feet  correspond  to  about  3  feet 
in  the  channel,  and  readings  of  6  feet  correspond  to  about  6  feet  in  the  channel.] 


Month. 


Depth  in  channel. 


1902. 

January  

February  

March 

April 

May 

June  .-- 

July 

August 

September 

October 

November 

December 

Total 


Under  3     3  feet    '    6  feet 
feet,     and  over,  {and  over. 


Gktuge  readings. 


Highest.  Lowest. 


STAGES  OF  THE  OHIO  RIVER. 


HigJiesty  lowest,  and  average  stages  of  the  Ohio  River  at  Cincinnati  each  calendar 
yearfr^m  1860  to  100:^,  inclusive,  urith  the  higliest  stage  during  the  floods  of  1832 
and  U47. 


Calendar  year. 


High^t  stage. 


Month. 


Stage. 


1832. 
1»47. 
IHtK). 
18ol. 

imst. 

1863. 
IflW. 
1865. 
iaQ6. 

\m. 

1^68.. 

1800. 

1870., 

1871.. 

\871?. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880.. 

1881.. 

l8ftL. 
1«84.. 
18». 

1880. 

1887. 

1888. 

1880.. 

18ML 

MW. 

1892.. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

IflOO. 

1901. 

1002. 


February . . 
December  . 

April 

....do 

January  . . . 

March 

December 

March 

September. 

March 

....do 

April 

January  . . . 

May 

April 

December  . 
January  ... 

Aujfust 

January  ... 

do 

December  . 

....do 

February . . 

....do 

...do 

do 

do 

January  ... 

April 

February . . 

April 

February . . 

March 

February . 

April 

February . 

do 

January  .. 

April 

February . 

March 

do 

December 

April 

March 


Feet. 
64.2 
63.6 
49.2 
49.4 
67.8 
42.7 
45.1 
66.2 
42.5 
65.7 
48.2 
48.7 
65.2 
40.5 
41 
44. 
47 
55.3 
61.7 
68.7 
41.8 


7 
4 
9 


,7 
1 


2 


42. 

63. 

60.6 

68.6 

66.3 

n 

46 

55. 

66. 

89.9 

88.2 

60.2 

67.3 

43.7 

64.9 

85.6 

48.4 

47.8 

61.2 

.61.4 

57.4 

40 

69.7 

60.9 


Lowest  stage. 


Month. 


October 

July 

October 

do 

August 

October 

Augrust 

October 

July 

August 

October  — 

do 

do 

do 

September. 

do 

do 

October 

do 

...do 

do 

September. 
November . 
September. 

do 

do 

November . 
September. 

August 

September. 

August 

October 

November . 

August 

September. 

October 

Septemljer. 

October 

do 

November . 
October  — 
November  - 
September. 


Stage. 


6.8 

5.1 

2.8 

2.5 

8.1 

6.7 

4.7 

8 

6.1 

5.8 

8.8 

2.7 

8 

8.7 

2.3 

4.2 

6.2 

3.2 

4.8 

2.6 

3.7 

1.9 

6.1 

8.6 

2.7 

2.6 


3 
7 
2 
2 
6.7 
4.4 
8.4 
8.6 
3.1 
2.3 
6.5 
3.1 
4.5 
8.4 
3.2 
4.2 
3.9 


Average 

for  the 

year. 


Feet. 


16 

10.1 

17.4 

16 

16.7 

21.8 

19.2 

17 

18.7 

19.7 

17.8 

11.8 

1L7 

18.4 

16.7 


7 
2 


,7 
5 


18. 

18. 

15 

16. 

14. 

17 

16.9 
a22.1 
a  19. 5 
«17.3 
nl5.6 
a  17. 8 
a  1.5.1 
«17.9 
a  18. 5 
a25.7 
a2t).5 
al6.6 
al7.7 
a  12. 9 
al2.2 
a  16. 7 
nl6.5 
nl9.7 

17.1 

13.8 

17.6 

16.6 


a  Prepared  from  the  stages  as  shown  by  the  waterworks  marks  daily  at  6  a.  m.  and  6  p.  m.,  the 
previous  and  succeeding  years  having  been  made  from  one  daily  observation  at  6  a.  m. 
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MONTHLY  COMPARiaONS  OP  KITBR  a:4D  RAINFALL. 


April  _. 


Average.  | 
iwi.       ive.  i«n. , 


Fc«l.  Datr 

1  tJI    ! 


19.9     15.3 

b  St 


3. 10       nc 


•ii 

^1 

f'l 

'Si 

aB.« 

U.2 

!«.« 

17.  a 

iMiirth.  ^Aj.ril.  ■■  Bi.-plo!nbi.T.  I'NOTember. 

Ifixxex  bi/  ivUisitin  iritli  brUUjet. 

Tiw.  folliiwiii};  table  sbows  the  rei)orted  loeseH  Biuttained  by  tbe  CH>minerc«  of  tb? 
Ohio  Eiver  by  coIliRioii  with  thi.'  piers  of  bridgee  crossing  the  Ohio  Biver  to  the 

eiul  of  the  faleudiir  year  1U()a. 


*io    Con  nee  ti  UK    1 
way  brldgp: 
Jnlrl.ioi:; 


iimnlioU  I  J.B 


.    TbaMnnungabeU     i 
RlTL'rOmsi'Udiited 


Totiil 

Bteubonvillc  brldnf-i 

ProvloQBly  n'pnrted . . 


.    The  MouoDKabeU  I  Cruiser  .. 
->erCoiiBoUdat8d  ■ 
Bland  Coke  Co, 


Bellaire  brid^: 
Jnly  ill,  life"!' 


1  bareocoil I 

I    ruel  buTBd  of  ' 


lc(»lbaat.lcc«d 


RlYiTfonHolidated' 


,  Iron  Age 1  bugs  coal.. 


.    Ui.3S8.a> 
148.QtB.ai 


ParkersburK  bri 
July^lSl^." 

Jiily5,l«B.. 
Total 


Little  Fnjil.. 

I 

.    Clifton 
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Date,  etc. 

Owner. 

Steamboat. 

Loss. 

Amount. 

Chesapeake  and  Ohio 
bridge: 
July9, 19()2 

The  Monongahela 

Nellie  Walton... 

1  barge  coal 

|2,i00.00 

Coal  and  Coke  Co. 
Ohio  FallH  bridge: 

Previously  reported. .   

190,060.00 

M|^r  12,  iwia 

John  Barrett  &  Bon  . 

T.H.  Davia 

1  barge  salt 

12,000.00 

Total 

2:12,060.00 

Note.— The  loss  at  the  Ohio  FallH  bridge  was  reiwrted  birthe  owners  of  the  vessel;  all  other 
losses  during  the  year  were  reported  by  Mr.  J.  Frank  TiUey,  secretary  of  the  Pittsburg  Coal 
Exchange. 

Losses  by  collision  vrith  Ohio  River  bridges  to  December  31,  lOOS, 

Ohio  Connecticg  Railway  bridge $3, 500. 00 

Beaver  bridge 73, 740. 00 

East  Liverpool  bridge 1, 500. 00 

Steuben ville  bridge 122,358.00 

Wheeling  and  Martins  Ferry  bridge 12, 150. 00 

Bellaire  bridge 150,126.00 

Parkersburg  bridge ...  - 110,348.47 

Point  Pleasant  bridge 9,650.00 

Kenova  bridge 64,450.00 

Newport  and  Cincinnati  bridge 48, 107. 00 

Covington  and  Cincinnati  bridge 93, 300. 00 

Chesapeake  and  Ohio  bridge 2, 400. 00 

Cincinnati  Southern  bridge 14,812.00 

Louisville  and  JeffersonvUle  bridge 7, 800. 00 

Ohio  Falls  bridge 202,050.00 

Kentucky  and  Indiana  bridge 34, 267. 00 

Henderson  bridge 87,160.00 

Cairo  bridge 32,419.95 

Total... 1,020,138.42 


General  packet  commerce  of  Ohio  River  in  1902. 

[Compiled  from  reports  made  by  owners,  agents,  and  masters  of  vessels  and  transportation  com- 
panies, in  compliance  with  act  of  Congress  approved  February  21,  1891.— Public,  No.  92.] 


Name  of  boat  or  company. 


Monongahela  River  Consoli- 
da  tea  Coal  and  Coke  Co. 
Do 

Steamer  Argand 

C.  Jutte&Co 

JohnF.  Klein 

Steamer  Reba  Reeves 

T.  J.HaU 

Pitt«burg    and    Cincinnati 
Packet  Line. 

Steamer  Frank  Gilmore 

Steamer  Lookout 

Steamer  Nellie  England 

Green  &  Hughes 

Steamer  Kanawha 

Stean^er  Ben  Hur 

Steamer  Lorena 

Steamer  Lee  H.  Brooks 

Sharpsburg  Sand  Co 

Steamer  Francis  J.  Torrance . 

Steamer  Florence  Belle 

Steamer  Eliza 


Terminal  points. 


Pittsburg  to  Cairo. 


.do 

.do 

do 

.do 


Pittsburg  to  Louisville. 

do 

Pittsburg  to  Cincinnati 


.do 
.do 
.do 


Pittsburg  to  Huntington. . 
Pittsburg  to  Oallipolis . . . . 
Pittsburg  to  Parkersburg. 

Pittsburg  to  Marietta 

Pittsburg  to  Bellaire 

Pittsburg  to  Mingo 

Pittsburg  to  Economy 

Pittsburg  to  Sewickley  . . , 
Pittsburg  to  Lowrie  bar 


Iron  City  Sand  Co Pittsburg  to  Davis  Island  Dam 

Steamer  D.  T.  Watson do 

Steamer  Steel  Queen Pittsburg  to  McKees  Rocks. . . 

Steamer  EllaB I  Toronto  to  Zallya 


Dis- 
tance. 


Miles. 
966 

966 

966 

965 

965 

608.5 

608.5 

468 


468 

468 

468 

808 

260 

184 

171 

94 

71 

17 

11. 

6 

5 

5 

3 

1 


5 


In  com- 
mis- 
sion. 


Mo8. 
12 

12 
10 
12 
10 

9 

7 

7.5 

12 

6 

11 

ft 

t 

1 

10 

4 

4 

5 
12 


12 
10 


Freight. 


Tons. 
a  3, 316, 280 

b 180,000 


265,000 
81,500 
52,500 

100,000 
51,234 

5,9ao 

13.474 

152,500 

14,800 

14,400 

49,4% 

10,700 

3,000 

249.000 


10.000 

fio.(ia) 

188,376 

90.  (KX) 

2,841 


Passen- 
gers. 


12,000 
65,530 


27,841 


200 

11,747 

12,600 

8,338 

7,600 


60,000 
20,000 


6%.  548 
46,418 


aCoaL 


^  Iron  and  steel  manufactured  products. 
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General  packet  commerce  of  Ohio  River  in  1902 — Continued. 


Name  of  boat  or  company. 


Terminal  points. 


I  Dis- 
i  tance. 


Steamer  T,  M.  Bayne 

Bteamor  Kathaniol 

Steamer  Went  End 

Steamer  Lizzie  TownHcnd  . . . 

Steamer  Conveyor 

New  Haven  Towboat  Co 

Steamer  Excel 

Steamer  H.  K.  Bedford 

Steamer  Miles  H 

Steamer  Jewel 

Steamer  Ruth 

Steamer  Big  Sandy 

Steamer  Leroy 

Steamer  Buckeye 

Steamer  Charon 

Steamer  T.  N.  Barnsdall 

Steamer  Orion 

Steamer  Grace  Virginia 

Steamer  Hazel  Rice 

Steamer  Nellie  Bartlett 

Steamer  Pioneer  City 

Steamer  Venus 

Steamer  Nina  Padon 

Steamer  W.  O.  Hughart 

Steamer  Bill  Chirk 

Syracuse  Coal  and  Salt  Co. . . 

Steamer  Klondike 

Huntington  and   St.  Louisa 

Towboat  Co. 

Convoy  Towboat  Co 

Big  Sandy  Towboat  Co 

Cincinnati,  Portsmouth,  Big 

Sandy  and  Pomeroy  Packet 

Co. 

Collins  &  Hartweg  Co 

Steamer  Champion  No.  :J 

Kanawha  and  (^hio  Co 

Steamer  Mildred 

Steamer  Otto  Marmet 

Marmet  Co 

Steamer  Katie  Mc 

Steamer  N»;va 

Steamer  Maxie  Yost 

Steamer  Carrie  Brown 

Steamer  Champion  No.  2 

Steamer  Catherine  Davis 

C.  Crane  &  Co 

Steamer  F.  A.  GoelK'l 

Steamer  Greyhound 

Steamer  Arion 

Steamer  Lucy  Coles 

Steamer  Bob  Ballard 

Steamer  Wenona 

Steamer  Ironton 

Steamer  B.  F.  Benn<'tt 

Buena  Vista  Freestone  Co . . . 
Steamer  W.  H.  Whiteman  . . . 

Steamer  Lauranc** 

Steamer  Proctor  K.  Smiley. . 

Steamer  WhisiK»r 

B.J.Riggs 

Steamer  New  Richmond 

Coney  Island  Co 


Steubenville  to  Wheelin. 
Steubenville  to  opjxwite  shore 

Brilliant  to  Wellsburg 

Martins  Ferry  to  Bella iro 

Martins  Ferry  to  Wheeling. . 

Wheeling  to  Cincinnati 

Wheeling  to  Middleport 

Whiteling  to  Parkerabun? 

do 

Wheeling  to  Newport 

Wheeling  to  SistersviUe 

Wheeling  to  Clarington 

do 

Wheeling  to  Bellaire 

Bellaire  to  Benwood 

SistersviUe  to  Marietta 

SistersviUe  to  Tuels  Landing. 
New  Matamoras  to  Friendly  . 

Marietta  to  Par kersburg 

Marietta  to  Williamstown 

do 

Par  kersburg  to  Louisville 

Parkersburg  to  Bolpre 

Graham  Station  to  Kacine 

Syracuse  to  Louisville 

Syracuse  to  Cincinnati 

Syracuse  to  Gallii)olis 

Pomeroy  to  Cairo 


Pomeroy  to  Louisville  . 
do 

Pomeroy  to  Cincinnati. 


aj.5 

1 

1 

5 

1.5 
37K 
lUl 
94 
94 
OB 
47.6 
27.5 
5*7.5 

3 

1 
34 

1 

1 
13 

1 

1 
414 

1 

1 
354 

24 
716 

349 
349 
219 


In  com- 
mis- 
sion. 


Mo». 

8 
10 
11 
lU 
10 

9 


Freight. 


Smith  Coal  and  Sand  Co 

Steamer  Avalon 

John  Barrett  &,  Bon 

A.  Montgomery  &  (^o 

Memphis     and     Cincinnati 

Packet  Co. 
New  Orleans  and  Cincinnati 

Packet  Co. 

Steamer  E.T.  Slider 

Steamer  City  of  Whe«^ling. . . 
Louisville    and     Cin(!innati 

Packet  Co. 

Steamer  Levi  J.  Workum 

RU'&iner  Golden  (iate 

Steamer  Boone  yo.  5 


do 219 

Pomeroy  to  Mason  City 1 

Point  Pleasant  to  Louisville . .   334 

do 334 

do 334 

Point  Pleasant  to  Cincinnati.  '  2tH 

do i  204 

Point  Pleasant  to  Gallipolis  . .       5 

Gallipolis  to  Huntington i    I© 

do ...;    :» 

Gallipolis  to  Gallipolis  Ferry  .  1      1 

Guyandotte  to  Louisville '  294 

do 294 

Guyandotte  to  North  Bt^nd . . . ;  IHO 
Proctorville  to  Portsmouth  .J  51 
P*roctor %dlle  to  Guyandotte . . . ;      1 

Ashland  to  Portsmouth |    33 

Ashland  to  Ironton 5 

Ashland  Uy  Coal  Grove 1 

Ironton  to  Russell 1 

Portsmouth  to  FuUerton 2 

Buena  Vista  to  opposite  shore .  1 
Manchester  to  South    Man-        1 

Chester. 

Maysville  to  Aberdeen 1 

Ripley  to  South  Ripley 1 

Augusta  to  Bonds  Ferry 1 

Moscow  to  North  Bend' 43 

New  Richmond  to  South  New        1 

Richmond. 
Conev  Island  to  Cincinnati.        9 

ana  excursions. 

Dayton  to  Addyston 16 

Cincinnati  to  Cairo 498 

do 498 

do 498 

do 498 


do 498 

Cincinnati  to  E vansville 316 

Cincinnati  to  Louisville ;  130 

do 130 


I 


3 


3 

9 

8. 

2 

8 

11 

11 

8 

11 

12 

1 

12 

12 

9 

11 

9 

8 

8 

9 

12 


10 
11 


8 
12 
10 

5 
12 
12 

6 
12 

1 

10.5 
12 

5 
12 

9 
11 
10 

9 
12 
12 
12 

9.5 


12 

12 
12 
12 
12 
12 


12 
4 
8 
3.5 

8 


IS 
5 

12 


6,665 

"  l\"«l6" 
6>,a21 

"n.ajo' 

2,500 

9,aoo 

5,000 
4.600 
8,900 
1,431 
1.737 
32,810 


Paasen- 
gera. 


9.881 
16.513 
66.(11) 

io.Vtti 


750 

8,374 

64,340 

a),  400 

2a  000 

3,950 

125, 0(N) 

189,4^ 

8,000 

206,500 

96,090 
94,460 
88,458 


188,400 

4.000 

330.470 

60,000 

n.ooo 

208,635 

67,100 

10,00(J 

837 

40.950 

6,<XX) 

7,560 

440.000 

106,000 

14.8rN) 

12,000 

9,407 

428,660 


Cincinnati  to  Madison  . 

do 

Constance  to  Riverside 


85 

85 

1 


10 

5 

12 


13,467 

400 

4,000 

6,770 

10,000 

4,585 

58,800 

88,080 

2,400 

700 

225.000 

8.600 

47,000 

51.250 

8,977 

15,681 

88,125 

10,125 

135,481 

84,000 
10,418 
23,725 


2.5H) 
6,727 


lO.UUD 
32,100 
1,026 
12,168 
26,815 
332,783 
3S,325 
85,000 
14.650 


71,735 

110,000 
13.500 


9.5t0 


37.930 


75.0r« 


4.000 

1.600 

591 

31,185 

16,109 


25,740 
15,000 


73,000 

119.291 

8,000 


52,814 

27.064 
20,940 
24,140 
56 
88,400 

724.888 


1.400 


2.4A3 
1,635 


8,000 
1U,068 

12,812 
4,122 
8,600 
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General  packet  rovimerce  of  Ohio  River  in  t90S — Continued. 


Namo  of  Ixmt  or  company. 


Steamer  Swan 

Steamer  Minnie 

Steamer  Eva  Evartt 

LouiBville  and  Jefferson  villa 

Ferry  Co. 

Steamer  Falls  City.  - 

Steamer  Trimble 

Steamer  Alma 

The  Marsden  Co 

Louisville    and    Evansville 

Packet  Co. 

Steamer  Little  Willie 

Steamer  Rush 

Louisville  and  Jefferson ville 

Ferry  Co. 

W.  D.  Crammond 

Steamer  Lulu  E.  Warren — 

Dan  Finnio 

Robert  Horn  brook 

Steamer  Wabash 

Archbold  Coal  C^ 

Steamer  Henderson 

Steamer  Pilot 


Terminal  i)oints. 


Evansville     and      Bowling 

Green  Packet  Co. 

Steamer  Edgar 

Green  River  Mining  Co 

Steamer  Old  Reliable 

Steamer  Peter  Hontz 

Steamer  John  P.  Buckham.. 

St43amer  Wm.  Towle 

Steamer  Ruth 

Evansville,    Paducah     and 

Cairo  Line. 
Nfish ville    and     Evansville 

Packet  Co. 
Steamer  New  Haven 


Steamer  Jewell 

Illinois  Central  Elaiiway  Co. . 

Steamer  Racket 

Steamer  Alfred  D.  Owen  .... 
Steamer  Goorgie 


Steamer  Nellie  Brown 

Paducah  Coal  and  Mining  Co. 

Steamer  Woolf  oik 

Steamer  Monie  Bauer 

Ayer  and  Lord  Tie  Co 

Steamer  Mary  Stewart 

Steamer  Key  City 

Steamer  J.  M.  Bowell 

Steamer  Lyda 

Steamer  Mary  N 

Steamer  Dick  Fowler 

St.    Louis    ^nd    Tennessee 

River  Packet  Co. 

Steamer  Ten  Broeck 

O.  F.  Keeler  &  Sons 

Steamer  Leo 

Aberdeen  Coal  and  Mining 

Co. 

Steamer  Geo.  H.  Cowling 

Illinois  Central  Railway  Co.. 

Total 


Aurora  to  Patriot 

Vevay  to  Rockport 

Vevay  to  Ghent 

Carrollton  to  Leavenworth. 


CarroUton  to  LoulsTille. 

Madison  to  Milton 

Louisville  to  Cairo 

do 

Louisville  to  Henderson 


In  com-, 
mis-      Freight, 
sion. 


Louisville  to  Evansville 

Louisville  to  New  Albany 

Louisville  to  Jeff erson ville  . . . 

Cannelton  to  Owensboro 

Tell  City  to  Paducah 

Owensboro  to  Cairo 

Owensboro  to  Paducah 

do 

Owensboro  to  Mount  Vernon. 

Ne  wburg  to  Uniontown 

Mouth  Green  River  to  Casey- 
ville. 

Mouth  Green  River  to  Evans- 
ville. 

do 

do 

do 

do 

Evansville  to  Cairo 

do 

do 

Evansville  to  Paducah 


Evansville  to  Smithland 


Evansville  to  mouth  Wabash 

River. 

Evansville  to  Henderson 

Majors  to  McClain 

Henderson  to  Paducah. . .. 

West  Franklin  to  Uniontown. 
Shawneetown     to     opposite 

shore. 

Dekoven  to  Paducah 

CasevvlUe  to  Cairo 

do 

do 

Weeton  to  Cairo 

Elizabethtown  to  Paducah  . . . 

Golconda  to  Paducah 

Smithland  to  Mound  City 

Smithland  to  Joppa 

Smithland  to  Paducah 

Paducah  to  Cairo 

do 


do 

do 

Paducah  to  Joppa 
do 


Paducah  to  Metropolis. 
Paducah  to  Brookix>rt . 


125 
65 


12 

8 

12 

12 

9 

12 

11 
9 
12 
10 
11 
12 
10 
12 


4.5 

13 

8 
12 
12 

6 


62 

12 

105 

10 

105 

106 

12 

100 

9 

43 

9 

80 

10 

51 

6 

28 

U 

12 

12 

45 

12 

45 

12 

45 

12 

45 

8 

16 

8 

16 

12 

9 

12 

H 

12 

5,430 
6,000 

320,  aw 

46,026 

20,000 

81,500 

1,800 

8,000 

43,650 

53,880 
21,136 
13,700 
20,000 
12,402 
130,500 
23,400 
32,296 

10,000 

980 

50,000 

237,014 

15,000 

8,767 

1,248 

26,833 

116.  aw 

60,000 

50,000 

176,900 


Passen- 
gers. 


5,802 

300 

17,128 

268,678 

5,472 

8,976 

3,100 

36,276 

26,544 


3,793 

711,876 

31,800 
400 


11,350 
6,000 


5,440 


15,772 


30O 
700 


28,819 
3,000 


70,000 
33,784 


9,720 
0,240 


3,«9 
250 

2,144 

9,874 

51,000 

175, 00() 

22,550 
105,200 

72,500 

42,500 
.11,140 

434,000 

156, 150 

60,240 

4,040 
9»5.241 

37,37i» 
24,906 

12,21)2,017 

4,r»17,635 
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Coal  ghtpmentg  from  Pittiburg,  Pa, 
[Fumiiihed  by  J,  Pmnli  Tilley.J 


\^ 

To  ClBdnmtl 

TfrLoDJBTillP 

Month,  IHK. 

en 
is 

as 

largB., 

1 

184.  mo 

as 

Trip*. 

IB 

33 
SS 
S 

C«l 
bo.„. 

Coal 

Ton. 

ftK3;           I 

ni 
»a 

SBB 

SB 

a» 

107 

1 

in 

18S 

U 
«6 

i».3on 

juir  "'.--"-""!".. 

» 

m 

s 

138 

T4,iaa 

BTfl 

1.876 

■■»•■■" 

178 

i,3ra 

1.^ 

Total  amooDt  of  coal  shipped  from  Plttaborg  1o  Cinciniuti  ud  Loninllle tone..  S.UO.DCO 

Add  MN  flats  of  au  tons  each,  not  Included  luaboTb do....      IW.KU 

Total 3.aUI.«U 


.._  .,_lpme _. 

month  in  the  entire  history  of  ct 
■>iuki  uiuilaaoua  navlRatlou  on  the  Ohio 
perhaps  the  oolr  month  on  record,  wint 
almost  any  day  In  the  month, 

Tripeiilwve  mentioned  are  determined 
RoinB  to  either  place,  >nd  |b)  when  the  tu< 
Slty  to  whi.-h  the  bulk  ot  tho  tow  went. 

In  addition  to  coal  Hbipi: 
l<mded  with  atuel  rails  am 

CtBft  are  based  on  coal  boats  of  I.onu 


n  September.  July.  ISGB,  was  a  r«c«rd- 
and  ■  Btndy  of  tie  table  above  will  show 
B  evon  undor  present  oandltionH.  It  beinid 
,er,  when  coal  shipmenta  eould  be  made 


:o  IxmisTllle  and  points  below 
Di-eu  giruuuuui  containing  130.001)  tons, 
,d  bargee  ot  540  tons. 


REPORT  OF  MR.  R.  R.  JONES.  ( 


8CRVEYS  1890-1900). 


4  RItHOVING  ROCK  BAR 
RIVER,    KENTUCKY     (468.4    MILES    BELOW    PITTSBCRU; 


United  States  Engineer  Oftick, 

Cincinna/i ,  Ohio,  June  SO,  1903. 

CoLONEi,;  I  have  the  honor  to  eabmit  the  following  report  of  operatioiu  in 
removing  roclt  bar  at  mouth  of  Licldng  River  for  the  fiBcal^year  ending  June  80, 
1903: 

The  work  was  ciirried  on,  as  daring  the  preceding  year,  b^  anbrnarine  drilling 
and  blasting  with  Government  plant  anil  hired  labor,  and  with  dredge  boat,  tow- 
boat,  and  barges,  hired  nnder  contract  by  the  day. 

The  work  was  fonsiderably  interfered  with  by  high  water  daring  tiie  month  of 
Jnly,  1903,  but  as  the  sta^^e  of  river  dropped  the  work  went  on  smootUy  and  boo 
tiessfnlly  until  susiHinded  for  the  seaaon  on  December  10. 

Dnring  the  fincaL  year  ending  June  30. 1903,  4,504  cnbic  yards  of  solid  rockwere 
drilled  and  blasted,  and  28,121  cnbic  yards  of  blasted  rock,  loose  rock,  gravel,  and 
sand  were  dredged  from  the  channel  and  deposited  behind  the  dike  at  CnllomB 
Ripple,  jast  below  Cincinnati. 

The  addition  of  a  third  steam  drill  had  so  greatly  facilitated  the  operation  of 
the  drill  boat  that  the  work  accomplLshed  daring  the  season  was  by  far  the  largest 
of  any  year  since  the  inauguration  of  the  work. 

The  southwest  half  of  the  channel  has  been  blasted  and  dredged  to  a  depth  of 
4  feet  at  low  water  for  its  entire  length,  and  the  northwest  half  nas  been  DlaBt«d 
and  dredged  for  nearly  one-half  its  length. 

Tabulated  statements  of  work  done  and  cost  of  same  are  appended  hereto. 
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Statement  of  solid  rcwk  blasted  by  use  of  steam  drills  and  submarine  charges  since 

this  method  was  first  adopted. 

Fiscal  year  ending  June  30 —  Cnbic  yards. 

1894 .    _ 892.2 

1895- -. 2,082.68 

1896 2,736 

1902 2,572 

1903 4,564 


Total - 12,846.88 

Statement  of  the  total  material  {solid  rock,  loose  rock,  gravel,  and  sand)  removed 

since  the  work  wa^  first  undertaken. 

Cubic  yards. 

By  open  cut  in  cofferdam,  fiscal  years  ending  June  30, 1888  and  1892. . .  3, 619. 6 
By  blastinK  solid  rock  and  by  dredging  the  rock,  gravel,  and  sand,  fiscal 

years  ending  June  30,  1894, 1895, 1896,  and  1902 36, 429. 1 

By  blasting  solid  rock  and  by  dredging  the  rock,  gravel,  and  sand,  fiscal 

year  ending  June  30, 1903 28,121 


Total 68,169.7 

Snmmarj/  of  holes  dHlUdy  etc. 


Fiscal  year  ending  June  :^0— 


Number  of  | 

holes  drilled  Total  depth. 

and  blasted  J 


1804 

832 
1,194 
1,968 
1,269 
3,e94 

Feet. 
2,441.6 
4,860.9 
7,212.8 
6,080 
12,676 

inas 

1S«« 

mn 

me 

Total 

8,9B7 

a38, 206.8 

«  Equivalent  to  0.1  miles. 
Average  depth  of  hole.  3.00^  feet. 

The  cost  of  the  work  during  the  fiscal  year,  exclusive  of  inspection,  office  expenses, 
etc.,  was  $:}.23  per  cubic  yard. 

Comparative  statement  of  cost. 

Lowest  proposal  (October  31 ,  1901 ) $3. 82 

Cost  during  season  of  1901» 3. 35 

Cost  during  season  of  1902 _ 3.28 


Various  items  of  cost  for  fiscal  year  ending  June  SO,  190,3. 


Dynamite: 

No.  1 pounds.. 

No.  2 do... 

Exploders,  insulated number.  . 

Muslin  for  wrappers yards. . 

Twine  for  making  up  wirtridges jwrnnds. . 

Rubber  tubing  for  insulating  joints foot . . 

Connecting  and  leading  wire ixmnds . . 


Total  explosives,  eU: 

Fuel , 

Repairs 

Supplies,  including  ro^Ks  oil,  fittings,  etc 

Expense,  including  towing,  wharfage,  travel,  etc 
Labor  and  inspection 


Quan- 
tity. 


Valuo 


Total 


Ira  j  »'•»»'•'•• 


3,«0() 

6K4.4.} 

41»J 

25.17 

53 

10.  W) 

H(K) 

24.00 

28i 

21. :« 

1.974. :« 
115.00 

2, 805.  .50 
527.52 

itn.eo 

4,101».88 


HJW3.83 


Cost  per  cubic  yard  rock  drilled  and  blast<Hl , 


2.12 
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Cost  afdredgitig,  including  towing  and  unloading ,  fiscal  year  ending  June  SO,  1903. 

Dredj?e,  liircMi  under  proposals |8,Q62.7fl 

Flatboata,  hin^d  under  proix^Hals 5,747..')0 

Tow  boat,  hirwl  undor  pn>ixwal8 5,fCA!iS 

Labor,  unloading  dredgod  mati^rial S,  469. 77 

InBi>ection  and  miBcellaneoiw  expenwi ,.  1,WS.87 

Total 24.0e9.2S 

Cost  per  cubic  yard  dredffinR,  etc .ffi 

It  will  be  noted  that  notwithstanding  the  unfavorable  conditions  which  pre- 
vailed during  the  early  part  of  the  season  the  total  cost  of  drilling,  blasting,  ^ 
dredging  was  reduced  12  cents  per  cubic  yard  over  the  season  ^  f  1901,  and  was  59 
cents  per  cul)ic  yard  less  than  the  lowest  bid  for  doing  the  work  under  proposal  of 
Octoljer81,  1901. 

Under  ordinarily  favorable  conditions  the  cost  will  be  still  further  reduced  dur- 
ing the  coming  season,  and  it  is  expected  that  the  channel,  as  originally  proposed, 
wul  have  been  practically  cleared  before  the  close  of  the  fiscal  year  enwig  June 
30,  1904. 

The  work  has  l3een  under  the  immediate  supervision  of  Mr.  Clinton  B.  Harris, 
junior  engineer,  assisted  by  Mr.  Frank  C.  Stout,  inspector,  on  the  second  or  night 
turn  at  dredging. 

Repectfully  submitted. 

R.  R.  Jones, 
Chief  Assistant  Engineer, 

Col.  G.  J.  Lydeckkr, 

Corps  of  Engineers, 


report  of  mr.  r.  r.  jonks,  chief  assistant  engineer,  on  dike  near  mouth 

of  tradewater  river. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  June  3o,  ifHKf, 

Colonel:  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  con- 
struction of  a  dike  near  the  mouth  of  Tradewater  River,  below  Caseyville,  Ky. 
for  the  fiscal  year  ending  June  30,  1903. 

Work  on  this  dike  was  completed  during  the  fiscal  vear  ending  June  30, 1902, 
with  the  exception  of  filling  a  200-foot  opening,  which  had  been  purposely  left  at 
a  point  where  the  old  steaml)oat  channel  crossed  the  line  of  the  dike. 

Careful  examinations  of  the  channel  during  the  season  of  1901-2  having  shown 
the  importance  of  entirely  closing  this  gap,  proposals  for  furnishing  stone  in  place 
in  the  dike  were  invited  under  public  notice,  dated  August  19,  1902.  The  prices 
named  in  proposals  recieived  were  so  high  that  all  bids  were  rejected,  and  stone 
purchased  in  the  open  market  at  prices  ranging  from  50  cents  to  $1  per  cubic  yard 
less  than  those  named  in  bids. 

Work  was  begun  August  29  and  completed  November  29, 1902.  The  channel 
opening  was  entirely  filled  and  the  lower  slope,  opposite  the  former  opening,  reen- 
f orced  with  loose  stone. 

The  material  placed  in  dike  during  the  fiscal  year  ending  June  30,  1903,  was  as 
follows: 

Stone,  larger  class  (6  to  10  cubic  feet) cubic  yards. .      496. 545 

Stone,  smaller  class  (f  to  H  cubic  feet) do 8, 459. 340 


Cost: 

490.545  cubic  yards,  at  $:3 $1,489.64 

3,459.340  cubic  yards,  at  81.50 5,189.01 


Total.- 6,678.65 

The  work  was  done  under  the  immediate  sui)ervision  of  Mr.  C.  W.  Lewis, 
insi)ector. 

The  construction  of  the  dike  has  materially  improved  the  channel  opposite  same, 
but  it  is  probable  that  additional  works  will  be  required  to  prevent  the  waste  of 
water  into  the  old  back  channel  behind  Tradewater  Towhead. 
Respectfully  submitted. 

R.  R.  Jones, 
Chief  Assistant  Engineer, 
Col.  Q.  J.  Lydecker, 

Corps  of  Engineers, 
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report  op  mr.  r.  r.  jones,  chief  assistant  bnoinesr,  on  thk  construction 

and  rebuildinq  op  ice  piers  in  the  ohio  river. 

United  States  Enoinber  Office, 

Cincinnati^  Ohio,  June  SO,  1903. 

Colonel:  I  have  the  honor  to  submit  the  following  report  in  connection  with 
the  construction  and  rebuilding  of  certain  ice  piers  in  the  Ohio  River  for  the  fiscal 
year  ending  June  80, 1903: 

MAYSVILLE,  KY. 

The  project  for  the  construction  of  an  ice  pier  at  Maysville,  Ky.,  407.4  miles 
below  Pittsburg,  was  submitted  July  9  and  approved  July  28, 1902. 

During  the  month  of  August,  1902,  a  preliminary  survey  of  the  locality  was  made, 
including  soundings  and  borings,  to  determine  the  nature  of  the  bed  of  the  river  at 
a  point  selected  as  bein^  the  most  favorable  for  the  location  of  the  pier. 

After  having  determmed  upon  the  location,  efforts  were  made  to  procure  the 
necessary  relinquishment  of  riparian  rights  at  and  below  the  site  of  proposed  pier. 
The  relinquishments  of  three  of  the  owners  of  abutting  property  were  secured 
without  difficulty ,  but  up  to  the  present  time  the  relinquishment  of  riparian  rights 
has  not  been  obtained  from  the  owner  of  another  piece  of  property  involved,  and 
title  construction  of  the  ice  pier  has  been  delayed  on  this  account. 

HOCKINGPORT,  OHIO. 

The  project  for  constructing  an  ice  pier  at  or  near  the  moutu  of  Big  Hocking 
River,  aboul;  198.6  miles  below  Pittsburg,  was  submitted  Jidy  8  and  approved 
July  31.  1902. 

During  the  month  of  August,  1902,  a  survey,  including  soundings  of  the  river 
in  the  vicinity  and  borings  to  determine  the  nature  of  the  bed  of  the  river,  was 
made.  A  suitable  location  for  the  ice  pier  was  determined  upon  and  the  necessary 
relinquishment  of  riparian  rights  obtained. 

During  the  month  of  June  the  necessary  machinery  to  be  used  during  construc- 
tion has  been  purchased  and  is  now  being  set  up  in  position  at  the  site  of  the  pro- 
posed pier.  Contracts  have  been  awarded  for  the  various  materials  required,  such 
as  stone,  cement,  iron,  steel,  timber  for  forms,  etc.  A  temporary  building  has 
been  erected  for  the  storage  of  cement,  tools,  etc.,  and  the  work  of  preparing 
timber  forms  for  the  concrete  construction  is  now  in  progress.  It  is  proix)sed  to 
begin  the  work  of  actual  construction  as  soon  as  the  river  reaches  a  favorable 
sti^e,  and  the  work  will  be  carried  on  by  the  United  States  with  hired  labor  and 
the  plant  now  being  installed  on  the  ground. 

MIDDLEPORT  AND  OALLIPOLIS,  OHIO. 

The  project  for  rebuilding  the  ice  piers  in  the  Ohio  River  at  Middleport  and 
Gallipolis,  Ohio,  was  submitted  July  8  and  approved  July  21, 1902. 

It  is  expected  to  begin  this  work  during  the  present  season  if  the  conditions  are 
favorable. 
Respectfully  submitted. 

R.  R.  Jones, 
Chief  Assistant  Engineer. 
CJol.  G.  J.  Lydecker, 

Corps  of  Engineers, 


report  op  mr.  e.  j.  carpenter,  assistant  engineer,  on  work  of  the  ohio 

river  dredges  during  the  calendar  year  1902. 

United  States  Engineer  Office, 

Cincinnati.  Ohio,  June  30,  1903, 

Colonel:  I  have  the  honor  to  submit  the  annual  report  of  operations  of  United 
States  dredges  Ohio  and  Osicego  for  the  calendar  year  1902,  with  tabular  state- 
ments showing  cost,  amount  of  excavation,  etc.;  and  also  report  of  operations  of 
hired  dredging  plant,  with  similar  tabular  statement. 

As  there  was  no  money  available  for  dredging  except  at  and  below  EvansviUe, 
Ind.,  where  the  river  was  too  high  for  work  during  tne  early  part  of  the  soason, 
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the  dredges  remained  in  their  winter  quarters  at  Paducah,  Ky.,  until  after  the 
new  appropriation  was  made.  They  were  then  brought  to  Cincinnati,  and  rejudTs 
necessary  to  fit  the  x)lant  for  operation  were  complete  on  Augost  22. 

FIVE  MILE  BAR,  455  MILES  BELOW   PITT8BURO. 

Improvement  of  this  iKir,  one  of  the  worst  obstructions  to  navigation  in  the 
vicinity  of  Cincinnati,  was  l>egun  in  1H95  by  dredging  in  connection  with  the  con- 
8tru<*tion  of  low  ripraj)  dikes,  one  on  the  Kentucky  side  of  the  channel  and  two 
on  the  Ohio  .side,  the  dikes  l)eing  built  of  material  excavated  during  improvements 
at  this  and  other  points;  but  the  work  was  interrupted  l)efore  the  first  cat  through 
the  bar  was  completed  and  before  any  but  the  Kentucky  dike  had  been  built  iip 
to  low- water  level. 

Completion  of  this  improvement  being  included  in  the  project  for  dredging  in 
1902.  the  Unit^  States  dredges  l)egan  work  there  on  August  25  and  continued 
until  stopped  by  high  water  late  in  November. 

The  olMitruction  in  the  channel  line  was  a  bar  containing  cemented  gravel  with 
many  large  bowlders,  Imcked  with  gravel  and  sand,  a  considerable  part  of  the 
cemented  gravel  being  so  hard  that  the  dredges  found  its  removal  difficnlt,  even 
after  it  ha<l  been  repeatedly  blasted  with  dynamite.  Much  of  the  work  was  done 
during  a  very  low  stage  of  river,  which  made  access  to  the  dumping  gronnd  diffi- 
cult and  necessitated  hiring  an  additional  tender  to  help  tow  the  scows;  and  this, 
together  with  delays  incident  to  the  removal  of  large  rocks  and  to  blasting, 
materially  reduced  the  rate  of  excavation  and  increased  its  cost. 

Aj3  it  was  desirable  to  open  the  channel  with  the  least  possible  delay,  the  Sheri- 
dan-Kirk dredging  plant,  hired  under  emergency  contrac»t  dated  Aui^nst  21,  190*2, 
was  ojierated  at  this  place  in  connection  with  the  Government  dredges,  but  as  the 
hired  plant  had  not  suflBcient  power  to  remove  the  hard  material  it  was  employed 
mainly  on  the  gravel  and  sand  excavation  at  the  lower  end  of  the  bar. 

The  channel  dredged  is  alK:)ut  8.400  feet  long.  6  feet  deep  at  low  water,  and  210 
feet  wide  except  for  a  distance  of  about  000  feet  through  the  high  part  of  the  bar. 
where  its  width  is  from  190  to  200  feet.  The  excavated  material  was  dumped, 
as  far  as  possible,  on  the  shores  ojiposite  and  alx)ve  the  bar,  where  it  serves  to  aid 
the  dikes  in  directing  the  current  into  the  new  channel. 

Excavation  inad£  by  United  States  dredges  August  ^5  to  November  2S. 

Cemented  gravel,  bowlders,  and  sand cubic  yards.  _  76, 166 

RockHremoved -fc^^:  ,.^ 

The  work  was  stopped  by  a  general  rise  of  the  river  on  November  28,  and  as 
there  was  no  prospect  of  being  able  to  resume  operations  before  winter  the  plant 
was  taken  to  the  Kentucky  River  at  Carroll  ton  and  laid  up,  after  which  the  crews, 
with  exception  of  one  engineman  and  one  cranesman  left  to  care  for  the  plant, 
were  sent  to  Cincinnati  and  f urloughed  without  pay. 

Since  the  end  of  the  (Calendar  year,  and  i)rior  to  the  end  of  the  fiscal  year — that 
is,  from  January  1  to  June  30,  1903 — the  operations  of  the  Government  dredging 
fleet  were,  briefly,  as  follows: 

The  dredges  remained  in  winter  quarters  in  the  Kentucky  River  at  Carrollton 
until  April  12,  when  they  were  brought  to  Cinciimati  to  fit  them  for  the  season^s 
work,  the  principal  items  of  repairs  needed  being  as  follows: 

On  the  Ohio. — Repairs  of  broken  main  engine  housing,  general  overhauling  of 
machinery,  and  new  hoisting  ropes  for  forward  spuds. 

On  the  Oswego. — New  boiler,  general  refitting  of  machinery,  3  new  roof  plates, 
and  new  casting  for  support  of  the  crane. 

The  four  dump  scows  were  found  to  l>e  so  badly  rotted  that  repairs  to  fit  them 
for  the  season's  work  nocossitat<^»d  practical  rebuilding  of  nearly  one-half  of  the 
bins,  decks,  and  sides,  and  this  work  proved  so  much  more  extensive  than  expected 
that  the  plant  could  not  l)o  made  ready  for  work  until  June  15. 

On  completion  of  the  repairs  the  plant  proceeded  to  Buena  Vista,  Ohio,  where  it 
has  8inc(?  l)eeu  engaged  in  improving  the  channel  at  Twin  Creek  l»r,  where  4,34t'i 
cubic  yards  of  material  was  excavated  up  to  June  30. 1903.  On  June  26  the  dredge 
Ohio  broke  up  and  removed  a  loaded  coal  barge  sunk  in  the  channel  at  Man- 
chester Island,  21  miles  below  Twin  Creek  bar,  in  order  to  allow  passage  of 
descending  coal  boats. 
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WORK  OF  HIRED  DREDfilNO  PLANT  IN   1902. 

Under  proposals  opened  Augnst  15  an  emergency  contract  was  made  with  the 
Sheridan-Kirk  Contract  Company  to  furnish  a  dredging  plant  consisting  of  1  dip- 
per dredge,  3  dump  scows,  and  1  towboat  for  tender,  with  crews,  fuel,  and  all  nec- 
essary appliances. 

The  plant  was  oi)erated  at  Five-Mile  bar  in  connection  with  the  United  States 
dredges,  but  worked  sixteen  hours  per  day  with  double  crews.  The  plant  was 
employed  mainly  in  remo\'ing  sand  and  gravel  at  the  lower  end  of  the  bar.  not 
ha\ang  power  to  excavate  the  harder  material. 

Description  of  the  work  on  which  hired  plant  was  engaged  is  given  in  report  of 
oi)eration  of  the  United  States  dredges  for  1902. 

Beginning  on  August  25,  the  plant  was  employed  until  November  29.  when  work 
was  stopped  for  the  season  and  the  plant  was  discharged. 

Excavation  viadr  August  .'f>  to  November  ^S. 

Sand,  gravel,  etc cubic  yards. .  43, 949 

Bocks  removed i^^^^^^-  ^^  , 

Respectfully  submitted. 

E.  J.  Carpenter, 
Assistant  Engineer. 
Col.  G.  J.  Lydkcker, 

Corps  of  Engineers. 


OHIO  RIVER  DREDGING  STATEMENT  FOR  1902. 


Dredges  in  commission. 


TIME. 


Tinie  at  work. 


Dredjfing   Hand,  comonted   gravel,  bowl- 
ders, ete 

Removing  rocks 


Total 


Days. 


Sundays 
54.6  =   Holidays. 


2.2 


Timo  l->st. 


j  Traveling.. 

'  High  water 
Low  water. 

Coaling 

Accidents.. 


56.8 


Total 


Days. 


15.0 
2.0 
1.0 
8.0 
1.6 
4.0 

19.6 


51.2 


Total  in  commission,  106  days. 


WORK. 


Nature  of  work. 


Baud,  fomented  gravel,  bowlders,  etc.,  excavated. 
Total  excavation  for  the  season 


R(x;k.s  removed 


Per  day 
of  work. 


During 

the 
season. 


Cu.  yds. 
7^,166 


•I 


76,166 


y  umber 


r.9 


Tons. 
189 


COST. 

Equipment  for  the  season $1,692.45 

Towmg  and  fuel  f or  the  sea.son 5,893.06 

Repairs  for  the  season - 1,000.20 

Salaries  for  the  season 5,201.40 


Total  for  the  season 13,787.11 
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Dredges  ovt  of  commission. 

TIME. 


Days. 


In  ordinary 310 

Annual  repairs 47 


Total 


257 


COST. 

Salaries  in  ordinary $3,718.78 

Towing  and  fuel  in  ordinary  . .     .       .       _ 826. 62 


Total  in  ordinary 

Salaries  during  annual  re])airs 

Annual  reimirs  (shop  bills,  materials,  etc. ) 

Total  cost  of  reivairs 


3, 213. 59 
2,417.17 


$4,540.40 


5, 630. 76 


Total  out  of  commission 10,171. 16 

Cost  per  day  in  ordinary  (including  superintendent's  jiay)    21. 62 

Cost  of  work,  inchi(Ung  all  ea^jjendi fares,  in  JCtO^J. 

Dredging  sand,  cemented  gravel,  lx>wlders.  etc .__ $23, 030. 30 

Removing  rocks _ _ . .  927. 97 


28.958.2; 


Total  expenditure  in  11K)2 . 

Cost  per  unit. 
Per  cubic  yard  of  excavation $0. 302 

The  day  of  work  is  eight  hours  actual  o^ieration  of  2  dredges  with  4  dump  scows 
and  1  towlKjat  for  tender,  making  g(X)d  every  hour  lost  by  accident  or  otherwise. 

The  towboat  Catherine  Davis,  chartered  as  dredge  tender,  was  paid  $49.50  per 
day,  this  amount  covering  the  cost  of  the  boat,  with  outfit,  crew,  and  f  pel  for  the 
towboat  and  dredges,  except  that  all  cost  of  coal  in  excess  of  5  cents  per  bushel 
was  repaid  by  the  Government. 

The  exx)enditure  for  towing  includes  $680  for  hire  of  additional  dredge  tenders 
found  necessary  to  dispose  of  the  excavated  material  when  a  low  stage  of  river 
prevented  access  to  the  near  dumping  grounds. 

The  **  total  eii)enditure,"  on  which  the  cost  of  work  is  based,  covers  all  outlay 
properly  api)licablo  to  the  season  of  1902.  including  the  cost  of  superintendence, 
office  work,  etc. 


Jjycation  and  description  of  work. 


Flare. 


Five  Milo  bar. 
Do 


Miles 
from 
Pitta- 
burg. 


4o5 


^        !    Rot'ks.    Sand,ce.i 

"^r.     -      -    ,Sl^"J^;Perdayl^lPflTotolfor 


Date,  19(12.  of  -      Kravel,  | '/'i,"*^     cubic 

'  work. i^_  m.__      bowl-     **'  ^"''^- 1   yard. 


I I 


(lor8,etc. 


19ltt. 


Total 


Aup:.3r>-Nov.28      54.6   ...., 

AuK.25-Nov.li)       2.3  I  52  I    189 


Cu.  yds.  I  Cu.  yds. , 
76,106  I       1,306      $i).'Sti 


56.8  I  52  >    189  i      76,166  I. 


I 


£i.U58.87 


Work  iff  h  i  red  dredging  plant ,  under  emergency  contract  ivith  Sheridan-Kirk  Con- 

tract  ComjHiny,  dated  August  il,  190?. 


PUwo. 


MilcH 
from 
Pitt.s- 
burg. 


Dat4). 


1902. 


Fi vo  Milr?  bur 455  i  A ug.  ar)-Nov.  28 

Do 455  ■  Sept.  4-Nov.28 


Days 
work. 


119. 0 
.9 


Total ' \11^.^ 


\ 


KockH.   I  Sand    ip-rdav 


No.iTons. 


et<.". 


'5Tl6.y 


Cu.  yds.   Cu.  yds. 
4.3.949         869.8 


Coflt 


^\Z"^ 


10.206  m.OSl.Tl 
I         88.fl5 


\^\ 


6  I  10.7  '    41^949  ^ ! i  ll,7n).06 


\ 


^ 
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FF  2. 

CONSTRUCTION  OF  LOCK  AND  DAM  NO.  37,  OHIO  RIVER. 

The  j^eiieral  project  for  this  work  is  print,ed  in  House  Document  No. 
330,  Fifty-seventh  Congress,  first  session,  and  it  was  adopted  by  Con- 
gress in  the  river  and  harbor  act  of  June  13,  1902,  by  appropriating 
ilOO,000  for  commencing  operations  and  authorizing  their  completion 
under  the  continuing  contract  system  at  ^  total  cost  not  exceeding 
$1,050,000. 

Operations  during  the  last  fiscal  year  were  limited  to  local  surveys 
and  critical  examinations  of  the  bed  of  the  river  that  resulted  in  find- 
ing an  exceptionally  satisfactory  site  at  Fern  bank,  Ohio,  12.7  miles 
below  the  Cincinnati  Suspension  Bridge,  where  a  good  rock  foundation 
was  disclosed  by  the  borings  at  an  average  depth  of  12.9  feet  below 
low  water  for  the  dam  and  of  9. 7  feet  for  the  lock.  The  parcels  of  land 
required  for  the  improvement  have  been  surveyed  and  platted,  and 
steps  for  their  purchase  or  condemnation  were  being  taken  at  the 
close  of  the  fiscal  year.  In  the  meantime  good  progress  has  been  made 
on  the  preparation  of  detailed  plans  and  specifications,  and  they  will 
be  completed  by  the  time  that  the  necessary  lands  come  into  posses- 
sion of  the  Government. 

These  operations  were  carried  on  under  the  supervision  of  Chief 
Assistant  Engineer  R.  R.  Jones,  and  his  report  in  relation  to  them  is 
herewith. 

Money  statenieni. 

Jnly  1,  1902,  balance  nnexpended $100,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1903 400, 000. 00 


500,000.00 
June  30,  1903,  amount  expended  during  fiscal  year 12, 127. 06 


Julv  1,  1903.  balance  unexpended^ 487,872.94 

July  1 ,  1903 ,  outstanding  liabilities 260. 00 


July  1,  1903,  balance  available 487,622.94 


TAmount  (estimated)  required  for  completion  of  existing  project 550, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

{     1905,  in  addition  to  the  balance  unexpended  July  1, 1903 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


STATEMENT  OP   AMOUNTS  AND  DATES  OF  ALL  APPROPRIATIONS  FOR  THIS  WORK. 

Act  of  Congress — 

June  13, 1902 $100,000 

March  3,  1903 400,000 

Total 500,000 


LIST  OF  CONTRACTS  IN  FORCE  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1903. 

Emergency  contracts. 

Borings. — George  W.  Icenhower,  August  20,  1902:  conimence  within  ten  days 
after  receipt  of  order;  terminate  when  discharged;  discharged  December  18, 1902. 
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keport  of  mr.  r.  r.  jones,  thief  assistant  engineer,  on  location  of  site 

for  dam  no.  37.  ohio  river. 

United  States  Enqineer  Office. 

Cincinnati^  Ohio^  June  «?^,  liitM. 

Coi-.<^NEL:  I  havo  the  honor  to  reiwrt  on  location  of  Dam  No.  87,  Ohio  River,  as 
follows: 

Fi'cliniinary  e,rami nation. — Three  localities  were  tentatively  selected  as  prom- 
ising from  superficial  examination  to  afford  favorable  sites  for  proposed  Lock  and 
Dam  No.  IJ7.  These  three  IcK'alities  have  been  explored  by  test  borings  through 
the  overlying  sand  and  gravel  in  order  to  determine  the  position  of  the  rock,  and 
Ixirings  have  l)een  made  into  the  rock  itself  sufficiently  to  determine  its  character. 

The  lhrtH.»  gi.'ntTal  IcK-alities  thus  explored  are  shown  on  sketch  map  herewith,  as 
follows: 


Locality. 


(A)  Homo  CMtv  and  Ferul)auk,  Ohio 

(B)  North  Ik-nd,  Ohio 

(C.)  Medor  Bur,  Ohio  and  Kentucky 


Mil« 

below 

Pittrtbarg. 

4l«1.5 
4S7..1 


Tlie  result  of  the  preliminary  borings  was  to  show  the  rock  at  localities  B  and 
C  lying  at  maximnm  depths  (52  to  «7  feet),  which  was  very  unfavorable  for 
economical  con8tru(;tion.  Besides  this  disadvantage,  the  trend  of  the  river  chan- 
nel was  such  as  to  render  aT)proach  to  and  egress  from  the  lock  somewhat  unfa- 
vorable at  localities  B  and  C.  Locality  A,  on  the  other  hand,  showed  fn^m  the 
first  favorable  (conditions  as  regards  rock  at  economic  depths,  eas^  approach  U) 
navigable  pass  and  lock,  and  a  natural  i)ool  of  good  depth  extending  for  6  miles 
below  the  l(x;k. 

The  general  advantages  of  locality  A  having  heen  demonstrated,  a  more  extended 
examination  was  made  at  this  point. 

Sjyi'cial  horimfs. — The  preliminary  borings  at  locality  A  had  shown  the  exist- 
ence of  a  reef  of  rock  extending  entirely  across  the  Ohio  Kiver,but  having  a  some- 
what irregular  outline.  To  definitely  determine  the  elevation  of  the  reef  at 
different  i)oints,  borings  were  made  over  a  stretch  of  river  about  4,100  feet  in 
length,  on  lines  of  proj^osed  axt»8  of  dam  and  lock  walls.  Test  holes  were  sunk 
over  this  i)ortiou  of  the  bar,  and  the  general  results  of  this  examination  are 
emlxxlied  in  the  drawings  transmitted  herewith.  The  total  number  of  lioles  and 
the  total  linear  feet  drilled  in  each  locality  are  also  shown  in  the  following  table: 


HolfH  drilled numbei.. 

L(Kist>  material  drillwl    linear  f*^t.. 

Core  drilled  trotrk) do 


Locality. 


B 


105 

1,408.37 

«3.68 


25 

749.91 

27.16 


19 

1.0S3.83 

1& 


Total. 


isn 

1U&.M 


Rough  coviparimyn  of  depths  to  rock. 


DASJ. 

Maximum  depth  of  roek  Ik'Iow  low  wat^?r 
Average  dei)tn  t>f  ifM-k  >k'1ow  - 

Low  water 

Sill  Navigable  Pa^H 

Top  of  ma.Honry 


1  Site  (a). 

1 
Site  lb). 

i 

20.8 

21.6 

12.9 
9.4 
7.6 

11.2 
7.7 
5.9 

L<KK-I11VKK   WAIiL. 


Maximum  depth  of  rt>ck  l)el<)w  low  water 
Average)  depth  of  roek  below  l<»w  water  .. 


LOCK-LAND   WALL. 


Maxhnxiirx  depth  of  rock  Ixdow  low  water 
Avoitiiic  dvpih  of  rook  below  low  watiT  .. 


16.1 
U.8 


16.2 
7.8 


2S.8 
18.2 


87.5 
21.7 
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It  will  be  noted  from  above  comparison  that  while  site  (b)  is  favorable  for  the 
dam  proper  the  depth  at  which  rock  is  found  under  the  lock  walls  is  such  as  to 
practically  prohibit  carrying  the  foundations  down  to  rock.  On  the  other  hand, 
site  (a)  while  somewhat  less  favorable  for  the  dam  proper  is  still  practicable  for 
masonry  construction  extending  down  to  rock  for  the  entire  length  of  the  dam, 
and  under  the  lock  walls,  gate  sills,  and  gate  recesses  the  rock  is  everywhere  found 
at  a  depth  which  enables  all  construction  to  rest  upon  solid  foundation. 

Guidiag  walls. — Considering  the  respective  sites  as  affecting  the  guiding  walls 
above  and  below  the  lock,  site  (a)  has  a  very  decided  advantage  over  site  (b). 

Character  of  rock. — The  rock  formation  universally  found  in  this  region  con- 
sists of  rather  thin  layers  of  limestone  separated  by  strata  of  shale  or  soapstone. 
The  borings  made  at  all  the  localities  named  herein  closely  correspond  in  this 
respect,  as  do  also  the  holes  (nearly  9,000  in  number)  made  through  a  similar  for- 
mation of  roc^k  on  bar  at  the  mouth  of  Licking  River  during  the  progress  of  the 
blasting  done  at  that  point. 

Drawings  «  are  submitted  herewith  as  follows: 

Sheet  No.  1 :  General  sketch  map  of  Ohio  River,  from  Cincinnati  to  mouth  of 
Big  Miami  River.  Sheet  No.  2:  Locality  A,  cross-section  river  bed,  site  (a) ;  cross- 
section  river  lied,  site  (b).  Sheet  No.  3:  Localities  B  and  C,  cross-sections  river 
bed. 

The  work  of  making  the  test  borings  has  been  in  local  charge  of  Mr.  E.  W.  Buell, 
junior  engineer.  The  borings  were  made  between  August  25,  1902,  and  May  11, 
190:}. 

In  conclusion.  I  have  the  honor  to  recommend  that  site  (a),  locality  A,  opi)Osite 
the  upi)er  end  of  the  corporation  of  Fembank,  Ohio,  be  adopted  for  the  final  posi- 
tion of  Dam  No.  37,  Ohio  River,  provided  by  river  and  harbor  act  of  June  13, 1902, 
and  sundry  civil  act  of  March  3,  1903. 


Respectfully  submitted. 

Col.  G.  J.  Lydecker, 

Corps  of  Engineers. 


R.  R.  Jones,  Chief  Assistant  Engineer. 


F  F  3. 

OPERATING  SNAG  BOATS  ON  OHIO  RIVER. 

The  act  of  Congress  of  September  19,  1890,  as  modified  by  that  of 
June  3,  1806,  provided  for  yearly  appropriations  of  $50,000  for  this 
work.  For  phraseolofijy  of  these  acts  and  further  details  see  the 
Annual  Report  for  1896,  Part  IV,  page  2093. 

At  the  commencement  of  the  fiscal  year  the  U.  S.  snag  boat  E,  A. 
W(X)druff  was  engaged  in  removing  obstructions  in  Cincinnati  Harbor, 
but  left  there  July  5  and  proceeded  direct  to  Pittsburg,  where  she 
arrived  on  the  9th,  and  began  to  work  down  the  river  to  Cairo,  111., 
but  after  reaching  Wiieeling,  W.  Va.,  where  the  boat  was  delayed 
three  days  for  temporary  repairs  to  her  smokestacks,  she  returned  to 
remove  a  flatboat  that  had  sunk  in  the  meantime  at  a  point  about  79 
miles  above,  and  then  again  turning  downstream  the  general  removal 
of  obstructions  was  continued  to  the  mouth  of  the  river,  where  the 
boat  arrived  August  16.  Returning  upriver  the  boat  reached  Cincin- 
nati Septeml)er  6,  where  she  remained  inactive  on  account  of  low 
water  until  October  7,  when  a  temporary  rise  permitted  her  to  steam 
up  as  far  as  Georgetown  Island,  38  miles  below  Pittsburg,  where  she 
turned  back  and,  clearing  the  channel  en  route  as  thoroughly  as  the 
falling  stage  would  permit,  reached  Fletchers  Landing,  about  30  miles 
above  the  mouth  of  the  river,  on  December  1.  No  obstructions  being 
known  or  reported  below  that  point,  she  returned  upriver  to  Cincin- 
nati, where  she  went  into  winter  quarters  December  15,  when  high 


<^  Not  forwarded. 
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water  and  severe  weather  made  it  improbable  that  any  further  effective 
work  could  be  aeeoinplislied. 

The  boat  resumed  active  service  May  7,  1903,  when  she  steamed  up 
as  far  as  Stenbenville,  Ohio,  G7  miles  below  Pittsburg,  and  worked 
back  on  a  falling  river  down  to  Louisville,  Ky. ;  then  on  a  rising  river 
again  steamed  upstream  to  within  10.5  miles  of  Pittsburg,  when  low 
water  again  made  it  necessary  to  fall  back  to  Wheeling,  W.  Va.,  where 
information  was  received  of  heavy  rains  in  the  Allegheny  and  Monon- 
gahela  distric^ts  on  June  22,  which  assured  a  rapid  rise  to  a  coal-boating 
stage,  and  she  therefore  steamed  to  Pittsburg,  remained  there  until 
June  26,  and  then  followed  the  descending  coal  fleets  to  remove  the 
wTCcks  which  almost  invariably  occur  during  large  coal  shipments. 
In  addition  to  snags  and  other  wrecks,  2  barges  sunk  during  this  coal 
run  had  been  removed  up  to  June  30,  the  end  of  the  fiscal  year.  On 
that  dat-e  she  had  reached  Newcastle  Coal  Landing,  W.  Va.,  251  miles 
Ixdow  Pittsburg. 

The  total  record  of  obstructions  removed  by  the  Woodruff  during 
the  fiscal  year  was:  Four  hundred  and  sixty-one  snags,  whose  weight 
aggregated  2,100  tons;  8  rocks,  with  total  weight  of  2.8  tons;  81 
wrecks,  viz,  48  coal  barges,  24  coal  boats,  3  steel-rail  barges,  1  cinder 
barge,  1  fuel  flat,  1  sand  boat,  and  the  hulls  of  3  steamboats.  The 
total  number  of  miles  run  by  the  boat  during  the  year  was  6,983. 

While  the  snag  boat  was  in  winter  quarters  (December  15,  1902,  to 
May  0,  1903)  miscellaneous  repairs  were  made,  as  follows:  General 
painting,  8108.35;  boiler  deck,  $250.22;  main  deck,  165;  large  chim- 
neys and  forge,  8535;  boilers  and  attachments,  $190.57;  whistle,  $55; 
main  engines,  816.50;  electric  engine,  $7;  pilot  house,  879.92;  laun- 
dry and  kitchen,  824.25;  minor  repairs,  828.     Total,  81,419.81. 

Besides  the  work  reported  above,  a  number  of  abandoned  wrecks, 
all  within  41  miles  of  Pittsburg,  were  removed  by  the  U.  S.  steam 
launch  Wenonah,  equipped  with  explosives  and  sent  out  from  Davis 
Island  dam,  with  a  small  crew  under  the  direction  of  Inspector  S.  H. 
Fowler.  The  wrecks  so  removed  were  as  follows:  One  coal  boat 
above  Lock  No.  6 ;  1  coal  barge  at  foot  of  Brunots  Inland ;  2  coal 
boats  and  1  coal  barge  at  Beaver,  Pa.;  1  coal  boat  at  Phillis  Island; 
1  coal  boat  at  the  Trap;  1  coal  barge  at  Sewickley,  Pa.,  and  1  coal 
barge  at  Line  Island. 

In  my  last  annual  report  (p.  1806,  Report  of  Chief  of  Engineers 
for  1902)  I  expressed  the  opinion  that  if  two  light-draft  steamboats 
were  added  to  the  plant  pertaining  to  the  gener  J  improvement  of  the 
Ohio  River  they  would,  among  other  purpose.^  related  to  that  work, 
be  of  very  great  utility  as  substitutes  for  tlie  Woodruff  during  low- 
water  periods.  The  experience  of  the  last  year  gives  the  strongest 
confirmation  of  this  opinion. 


List  of  steamboat  wrecks,  with  names  so  far  as  kiiown^  removed  from  the  Ohio 
River  during  fiscal  year  ending  June  30,  1903,  by  the  U.  S,  snag  boat  E.  A, 
'Woodruff. 


Name. 


Location. 


ClovorixDrt I  Tradewater  bar  . . . 

Unknown E^ansville,  Ind  ... 

Do ,  Jeffcrsonville,  Ind 


Miles  be- 
low 
Pittsburg. 


788 
fiOS 


Itemft  2  and  3  v^ero  n^ported  as  ''  Komainn  of  Ivro  unknown  steamboats  near  tllQ  Imidings  at 
.BransWJJe  and  Jefferson ville.*' 
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Summary  of  expenditures  for  operating  snag  boats  on  Ohio  River  for  the  fiscal 

year  ending  June  SO^  1903, 

Of^CQ  expenses  and  superintendence $5, 125. 00 

Service 15, 771. 55 

Subsistence 5,024.48 

Fuel... 2,948.79 

Explosives,  etc 98 .  50 

General  supplies  and  expenses 1, 459 .  38 

Careand  repair  of  plant 1,837.38 

Additions  to  plant 395.00 

Total 32,^55.08 

ENG  1903 104 
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IMPROVEMENT  OF  HARBOR  AT  PITTSBURG,  PENNSYLVANIA;  OP 
ALLEGHENY  RIVER,  PENNSYLVANIA;  OF  MONONGAHELA  RIVER, 
WEST  VIRGINIA  AND  PENNSYLVANIA;  CONSTRUCTION  OF  LOCKS 
AND  MOVABLE  DAMS  NOS.  2-7,  OHIO  RIVER,  AND  OPERATING  AND 
CARE  OF  DAVIS  ISLAND  DAM,  OHIO  RIVER. 


REPORT  OF  CAPT.  WM,  L.  8IBERT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 190S,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  MonongahelaRiver,  West  Virginia. 

2.  Monongahela  River,  Pennsylvania. 

8 .  Operating  and  care  of  locks  and  dams, 
Monongahela  River,  West  Virginia 
and  Pennsylvania. 

4.  Harbor  at  Pittsburg,  Pennsylvania. 

5.  Operating  and  care  of  Davis  Island 

Dam,  Ohio  River,  near  Pittsburg, 
Pennsylvania. 

6.  Construction  of  Locks  and  Dams  Nos. 

2-7,  Ohio  River,  Pennsylvania. 


7.  Construction  of  locks  and  dams  at 

Herr  Island,  above  head  of  Six-Mile 
Island, and  at  Springdale,  Allegheny 
River. 

8.  Operating  and  care  of  Herr  Island 

Dam  (No.  1),  Allegheny  River, 
Pennsylvania. 

9.  Allegheny  River,  Pennsylvania. 


SURVEY. 

10.  Pool  No.  1,  Ohio  River  (Davis  Island  Pool),  Pittsburg  Harbor,  Pennsylvania. 

HARBOR  LINES. 


11.  Monongahela  River,  from  Wilson  to 

Elizabeth,  Pennsylvania. 

12.  Monongahela  River  at  Hazelwood, 

Pennsylvania. 


13.  Pittsburg    Harbor,    Pennsylvania, 

from  Smithfield  Street  Bridge, 
Monongahela  River,  to  Tenth 
street,  Allegheny  River. 

14.  Allegheny  River  at  Pittsburg,  Penn- 

sylvania. 


United  States  Engineer  Office, 

Pittsburg,  Pa, ,  July  15,  1903, 

General:  I  have  the  honor  to  forward  herewith  annual  reports  of 
works  under  my  charge  for  the  year  ending  June  30,  1903. 
Very  respectfuUy,  your  obedient  servant, 

Wm.  L.  Sibert, 
Captain  J  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  S.  A. 
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GG  I. 

IMPROVEMENT  OF  MONONQAHELA  RIVER,  WEST  VTBGENIA. 

A  detailed  description  of  the  work  done  during  the  fiscal  year  end- 
ing June  30,  1903,  will  be  found  in  the  attached  report  of  Asst.  Eng. 
J.  L.  Callard. 

Money  statement. 

July  1, 1902,  balance  unexpended $802,890.17 

Jnne  80, 19(X3,  amonnt  expended  during  fiscal  year 453, 829. 67 

July  1, 1908,  balance  unexpended 349,060.50 

July  1,  1908,  outstanding  liabilities 4,037.61 

July  1, 1903,  balance  available 345,032.89 


July  1 ,  1908,  amount  covered  by  uncompleted  contracts 348, 705. 43 


Amount  (estimated)  reouired  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  80, 
1905,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1908  100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Juhe 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

June  10,  1872,  improving  Monongahela  River  between  Morgantown 

and  New  Gteneva $25, 000 

March  8,  1878,  improving  Upper  Monongahela  River  near  Morgan- 
town,  W.Va 66,000 

June  28,  1874,  improving  Upper  Monongahela  River  near  Morgan- 
town,  W.Va - 25,000 

March  8,  1875,  improving  Upper  Monongahela  River  near  Morg^an- 

town,  W.Va 22,000 

June  18, 1878,  improving  Monongahela  River,  West  Virginia  and  Penn- 
sylvania    25,000 

March  3,  1879,  improving  Monongahela   River,  West  Virginia  and 

Pennsylvania 24,000 

June  14, 1880,  improving  Monongahela  River,  West  Virginia 25, 000 

March  3, 1881,  improving  Monongahela  River,  Pennsylvania  and  West 

Virginia 25,000 

August  2, 1882,  improving  Monongahela  River,  West  Virginia 25, 000 

July  5, 1884,  improving  Monongahela  River,  West  Virginia 45, 000 

August  5,   1886,  improving  Monongahela  River,  Pennsylvania   and 

West  Virginia 90,900 

August  1 1 ,  1888,  improving  Monongahela  River,  West  Virginia 35, 000 

September25, 1889  (allotment) 4,000 

July  18, 1892,  improving  Monongahela  River,  West  Virginia 25, 000 

August  18,  1894,  improving  Monongahela  River,  West  Virginia  and 

Pennsylvania 20,000 

June  8, 1896,  improving  Upper  Monongahela  River,  West  Virgpia 80, 000 

June  4, 1897,  improving  Upper  Monongahela  River,  West  Virginia 350, 000 

July  1 ,  1898,  improving  Upper  Monongahela  River,  West  Virginia 400, 000 

June  28, 1902,  improving  Monongahela  River,  West  Virginia 860, 000 

- 

Total 1,611,900 
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ABSTRACT  OP  CONTRACTS  IN  FORCE. 

Completing  Locks  and  Dams  10  and  11,  Monongahela  River, 

Contractors:  Baker  &  Jndson,  GloversviUe,  N.  Y. 

Rates:  Original  contract.  Gmbbingand  clearing,  $300  lump  bid;  earth  ezcaya- 
tion.  50  cents  per  cubic  yard;  hard-pan  excavation,  f  1.25  per  cnbic  yard;  rock  exca- 
vation, $8  per  cnbic  yard;  embankment,  30  cents  "per  cnbic  yard;  concrete,  $7.25 
|ier  cubic  yard;  stone  ballast  in  cribs,  $2  per  cubic  yard;  stone  paving,  $3.50  per 
square  yard;  timber  for  gates,  spars,  quoins,  and  sills,  |80  per  M  feet  B.  M.;  tmi- 
l>er  for  cribs,  Class  A,  $30  per  M  feet  B.  M.;  timber  for  cnbs.  Class  B,  $60  per  M 
feet  B.  M.;  driftbolts,  5  cents  per  pound;  screw  bolts,  5  cents  i)er  pound. 

Rate :  Supplemental  contract.  Broken  stone  in  drain  at  Lock  No.  1 1 ,  $2  per  cubic 
yard. 

Date  of  approval:  Original,  June  3,  1901;  supplemental,  July  7, 1902. 

Date  of  beginning:  June  26, 1901. 

Date  of  expiration:  June  26, 1903  (extended  for  a  reasonable  period). 

Building  Locks  and  Dams  IS  and  IS,  Monongahela  River, 

Contractor:  The  T.  A.  Gillespie  Company,  Pittsburg,  Pa. 

Rates:  Original  contract.  Grubbing  and  clearing,  $500  lump  bid;  earth  excava- 
tion, 40  cents  per  cubic  yard;  hard-pan  excavation,  $1  "per  cubic  yard;  rock  excava- 
tion, $1.50  per  cubic  yard;  embankment,  30  cents  per  cubic  yard;  concrete,  $8.10 
per  cubic  yard;  stone  ballast  in  cribs,  $2  per  cubic  vard;  stone  paving,  ^.25  per 
square  yard;  timber  for  gates,  spars,  quoins,  and  sills,  $8HB  per  M  feet  B.  M.;  tmi- 
ber  for  cribs,  Class  A,  $50  per  M  feet  B.  M.;  timber  for  cnbs,  Class  B,  $50  per  M 
feet  B.  M. ;  driftbolts,  4  cents  per  pound;  screw  bolts,  4  cents  per  pound. 

Rate:  Supplemental  contract.  Broken  stone  in  drains  at  Locks  Nob.  12  and  18, 
$2  i)er  cubic  yard. 

Date  of  approval:  Original,  May  3, 1901;  supplemental,  July  7, 1902. 

Date  of  beginning:  May  24,  1901. 

Date  of  expiration:  May  24, 1903  (extended  for  a  reasonable  period). 

Building  Locks  and  Dams  14  and  16,  Monongahela  River, 

Contractor:  The  T.  A.  Gillespie  Company,  Pittsburg,  Pa. 

Rates:  Original  contract.  Grubbing  and  clearing,  $500  Ixmip  bid;  earth  excava- 
tion, 60  cents  per  cubic  yard;  hard-pan  excavation,  75  cents  i)er  cubic  yard;  rock 
excavation,  $2  per  cubic  yard;  embankment,  60  cents  "per  cubic  yard;  concrete, 
$8.10  per  cubic  yard;  stone  ballast  in  cribs,  $2  -per  cubic  yard;  stone  paving,  $2  per 
square  yard;  timber  for  gates,  spars,  quoins,  and  sills,  $SM  per  M  feet  B.  M.;  tmi- 
ber  for  cribs.  Class  A,  $40  per  M  feet  B.  M.;  timber  for  cnbs.  Class  B,  $50  per  M 
feet  B.  M. ;  driftbolts,  4  cents  per  pound;  screw  bolts,  5  cents  peir  pound. 

Rate:  Supplemental  contract.  Broken  stone  in  drains  at  Locks  Nos.  14  and  15, 
$2  per  cubic  yard. 

Date  of  approval:  Original,  July  18, 1901;  supplemental,  July  7, 1902. 

Date  of  beginning:  August  5,  1901. 

Date  of  expiration:  August  5,  1903. 

Building  a  dxcelling  at  each  of  Locks  11,  if,  and  IS,  Monongahela  River, 

Contractor:  Thomas  J.  Williams,  Pittsburg,  Pa. 

Rate:  $2,890  each. 

Date  of  approval: « 

Date  of  beginning:  December  15, 1902. 

Date  of  expiration:  May  15, 1903  (extended  for  a  reasonable  period). 

Building  a  dwelling  at  Lock  16,  Monongahela  River, 

Contractor:  Thomas  J.  Williams,  Pittsburg,  Pa. 

Rate:  $3,000. 

Date  of  approval: « 

Date  of  beginning:  January  2, 1903. 

Date  of  expiration:  June  2, 1903  (extended  for  a  reasonable  period). 


o  Emergency  contract. 
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Building  an  office  building  at  Lock  No,  i^,  Monongahda  River, 

Contractors:  Kammerer  &  Kem,  Morgantown,  W.  Va. 

Rate:  $885. 

Date  of  approval: « 

Date  of  beginning:  January  20,  1903. 

Date  of  expiration:  April  30,  1903. 

Building  an  office  building  at  Lock  No,  10,  Monongdhela  River, 

Contractor:  Joseph  J.  Wharton,  Morgantown,  W.  Va. 

Rate:  $800. 

Date  of  approval: « 

Date  of  beginning:  January  24,  1903. 

Date  of  expiration:  April  30,  1903. 


COMMKRCIAI^  STATISTICS. 

Traffic  through  United  States  Locks  Nos,  S  and  9  for  the  fiscal  year  190S, 

Lock  No.  8: 

Freight .- tons..  112,326 

Passengers- _ number.  _  23, 240 

Lock  No.  9: 

Freight  ._ tons..  92,821 

Passengers number. .  18, 683 


REPORT  OF  MR.   J.    L.   CALLARD,   ASSISTANT  ENGINEEB. 

Lock  and  Dam  No,  10, — Under  their  contract  Baker  &  Judson  are  to  complete 
the  construction  of  the  upper  and  lower  guide  cribs  and  the  upper  and  the  lower 
guard  cribs  and  a  section  of  dam  about  133  feet  in  length.  The  cribs  were  com- 
pleted in  November,  1901.  Work  on  the  construction  of  the  section  of  dam  has 
not  been  commenced. 

Under  written  agreement,  Baker  <fe  Judson  are  to  build  an  upper  guide  waU 
150  feet  in  length.  The  wall  is  to  be  of  concrete  upon  a  pile  foundation.  The 
pile  foundation  is  completed. 

The  following  was  done  by  purchase  of  material  and  hire  of  labor  during  the 
fiscal  year:  Riprap  protection  was  extended  downstream  about  1,200  feet  on  the 
left  bank  of  the  river  below  the  lock;  paving  the  slope  connecting  the  lock  and  the 
dwelling  terrepleins  was  completed. 

A  channel  approach  to  the  lower  entrance  to  the  lock  was  dredged,  removing 
4,296  cubic  yards  of  material.  The  dredging  was  done  by  the  hour  by  the 
Monongahela  and  Western  Dredging  Company. 

'  The  lock  gates  were  built  and  hung  to  place,  and  gate-maneuvering  gear  was 
placed  by  the  repair  steamer  Slackivater, 

The  two  dwellings  were  completed  in  February,  and  the  office  building  was 
completed  in  May.    Joseph  J.  Wharton,  contractor. 

Lock  and  Dam  No.  11. — Baker  &  Judson,  contractors. 

The  actual  work  of  construction  was  commenced  in  August,  1901.  The  present 
condition  of  the  work  is  as  follows:  All  walls  of  the  lock,  lower  and  upper  guide 
walls,  and  the  upper  guard  crib  are  completed.  The  core  wall  and  two  sections 
of  dam,  aggregating  317  feet  in  length,  and  the  foundation  for  a  section  of  dam 
30  feet  in  length  are  completed.  The  retaining  wall,  200  feet  in  length,  for  retain- 
ing the  right  bank  of  the  river  immediately  below  the  abutment  end  of  the  dam 
is  completed,  and  the  river  bank  above  the  wall  has  been  {xartly  graded  and  paved 
with  stone.  The  stone  drain  and  filling  back  of  the  left  lock  and  the  lower  guide 
walls  are  completed,  and  the  grading  of  the  lock  grounds  is  about  one-third  com- 
pleted. The  upx)er  gate  and  the  right  leaf  of  the  lower  gate  are  hung  to  place, 
and  the  left  leaf  of  the  lower  gate  is  i)ractically  ready  to  be  hung  to  place.  Aboat 
140  square  yards  of  paving  are  laid  on  lock  terreplein. 


oEmexgeiicy  contract. 
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All  the  above-mentioned  work  waa  done  dnrine  the  fiscal  year  except  excarat- 
ing  for  and  laying  the  fonndatlun  walls  for  the  lock  and  conetnicting  00  linear 
feet  of  the  ri^bt  wall  and  60  linear  feet  of  the  left  wall  of  the  lock.  ' 

The  following  qnantitieB  represent  the  material  ftmiisbed  and  the  work  accom- 
plished: 


11 

s 

1,TH8 

Total  to 

Earlb  nienTBted 

blc      rd* 

B18B 

Hnrdpan  eicBvatud 

ESS3!?i>;.d- :-- 

:::::::::::::::::::::|:::: 

1J.U4 

i,m 

:::;::::::;"■"-::"&"; 

Stone  paving  laid 

;::::;;--::-?:»,M'S:: 
::;:;;:::;:;:::;;si:: 

]^'^ 

Daring  the  fiscal  year  the  work  was  delayed  but  very  little  by  freshets  until 
Novemter  26.  when,  owing  to  continued  high  water,  oxierations  were  Buspended 
for  the  season  and  were  not  resumed  until  about  May  1.  Construction  of  lock 
gates  was  continued  duriug  the  winter,  and  several  odd  pieces  of  work  were  done 
during  the  finer  weather  of  early  spring.  Very  little  construction  work  was  done 
in  June,  owing  to  several  small  freshete. 

The  dwelling  is  about  05  per  cent  completed.    Thomas  J.  Williams,  contractor. 

Lock  und  Dam  No.  IS. — The  T,  A.  Gillespie  Company,  contract*  rs. 

The  actual  work  of  construction  was  commenced  in  Jnue,  1901.  The  present 
condition  of  the  work  is  as  follows:  All  walla  of  the  lock,  lower  guide  wall  and 
upper  guard  crib,  stone  drain  and  filling  back  of  the  left  lock,  and  the  lower  guide 
walls  are  completed.  Grading  thelock  grounds  is  about  three-foarthBcompreted; 
the  required  paving  of  the  lock  terreplein  and  of  the  slope  connecting  the  lock  and 
dwelling  tcrrepleins  is  laid,  except  about  75  linear  feet  of  the  slope ,  which  can  not 
be  laid  nntil  the  concrete  mixer  is  moved.  The  excavation  for  the  upper  guide 
wall  is  about  three-fonrths  completed,  and  a  section  of  the  wall  S9  feet  in  length 
is  laid.  The  protectiou  of  tiie  nght  bank  of  IJie  river  immediately  below  the  &a& 
Is  about  completed.  Three  sections  of  dam,  amregating  831  linear  feet,  and  the 
foundations  for  the  three  remaining  sections  of  dun,  aggregating  104  linear  feet, 
arebnilt.  Theupperlockgateishnng  to  place,  and  the  timber  for  the  lower  gate, 
sills,  and  hollow  quoins  are  framed. 

Of  the  above-mentioned  work  the  following  was  done  dnring  the  fiscal  year: 
The  construction  of  53  linear  feet  of  the  right  loot  wall  and  all  the  work  done  on 
the  construction  of  the  dam;  the  grading  and  paving  of  the  lock  gronnds  and  the 

Erotection  of  the  right  bank  of  the  river  below  the  dam;  tbe  construction  of  the 
iwer  guide  wall  and  about  one-third  of  the  upper  guard  crib;  the  framing  of  the 
greater  part  of  the  timber  for  gates,  miter  sills,  and  hollow  qnoins,  and  the  assem- 
bling and  hanging  to  place  of  tiie  upper  gate. 

The  following  qnantitieB  represent  the  material  famished  and  the  work  accom- 
plished: 
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Owing  to  the  continned  high  water,  operations  were  snspended  for  the  season 
on  November  26, 1902,  except  that  framing  timber  for  the  gates  was  continned. 
Snch  work  as  grading  lock  grounds  and  i>aving  certain  required  piurts  of  the 
grounds  was  resumed  in  April.  Work  ui)on  the  construction  of  the  dam  has  not 
been  resumed  this  season,  the  water  having  been  too  high  the  greater  part  of  the 
time  to  admit  of  building  a  cofferdam. 

The  only  accident  of  imx)ortance  during  the  fiscal  year  was  the  wrecking  of  the 
right  leaf  of  the  upper  gate.  In  November  a  needle  dam  was  bnilt  across  the 
upper  end  of  the  lock  chaml)er,  provision  having  been  made  for  the  placing  of 
such  a  dam  across  either  end  of  the  chamber  of  each  lo^.  On  December  11  the 
right  leaf  of  the  upper  gate  was  hung  to  place  and  left  open,  but  not  securely  fas- 
tened. On  the  night  of  the  13th,  the  water  having  risen  to  the  level  of  the  top  of 
the  lock  walls,  the  nee<lle  dam  failed  by  the  breaking  of  the  timber  beam  wmch 
supx)orted  the  upper  end  of  the  needles.  The  rush  of  water  through  the  lock 
chunber  duried  tne  leaf  against  the  miter  sill  with  such  force  as  to  comidetely 
wreck  it. 


The  foundation  for  the  dwelling  is  built,  but  the  construction  of  the  dwelling  is 
not  commenced.    Thomas  J.  Williams,  contractor. 

Lock  and  Dam  No.  13, — The  T.  A.  Gillespie  Company,  contractors. 

The  actual  work  of  construction  was  commenced  in  June,  1901.  The  present 
condition  of  the  work  is  as  follows:  All  walls  of  the  lock,  lower  guide  wall,  upper 
guard  crib,  and  dam  are  cx)mpleted.  The  stone  drain  back  of  the  left  lock  and  the 
lower  guide  walls  is  completed.  The  grading  of  the  lock  grounds  is  about  throe- 
fourths  completed.  The  upper  lock  gate  is  assembled  ready  to  be  hung  to  place. 
The  heel  and  the  toe  posts  and  7  arms  for  the  lower  gate  are  framed,  and  the  tim- 
ber hollow  quoins  for  the  intermediate  and  the  lower  gates  are  about  one-half 
framed.  The  right  bank  of  the  river  was  paved  for  a  distance  of  135  feet  imme- 
diately below  the  dam,  but  the  greater  part  of  it,  about  200  square  jrards,  was 
washed  away  by  the  winter  floods.  The  oank  is  also  protected  for  a  distance  of  340 
feet  below  the  paved  part  and  for  a  distance  of  35  feet  above  the  dam  with  riprap. 

Of  the  above-mentioned  work  the  following  was  done  during  the  fiscal  year: 
About  one-fourth  of  the  foundations  for  the  lock  walls,  112  linear  feet  of  the  right 
lock  wall,  169  linear  feet  of  the  left  lock  w^,  and  all  the  dam,  except  a  section  20 
feet  in  length:  alxiut  one-third  of  all  excavation  and  one-half  of  tne  grading  of 
lock  grounds;  all  the  stone  paving  and  riprap  protection;  the  lower  guide,  the 
head,  the  tail,  and  the  upper  miter  walls,  and  about  one-third  of  ^e  upper  guard 
crib;  all  work  on  gates,  quoins,  and  sills. 

The  following  quantities  represent  the  material  furnished  and  the  work  accom- 
plished: 


Earth  excavated cubio  yards.. 
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Iron  for  gate  maneuvering  gear do 
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6,2M 
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The  construction  of  the  lock  walls  and  the  dam  was  completed  on  October  81. 
Operations  for  the  season  were  suspended  about  the  middle  of  November,  except 
framing  timber  for  lock  gates,  which  was  continued  during  the  winter.  The 
plant  was  dismantled,  taken  to  and  assembled  for  use  at  Lock  No.  14.  Work  was 
resumed  in  April,  but  very  little  has  been  done  this  season. 

On  December  13  a  needle  dam  across  the  upper  end  of  the  lock  chamber  was 
carried  away  during  a  flood  by  the  failure  of  the  timber  beam  sujyporting  the 
upper  end  of  the  needles.    No  damage  was  done. 

It  was  found  necessary  this  spring  to  remove  a  ledge  of  rock  that  imnected 

beFond  the  graded  and  paved  slope  of  the  right  bank  of  the  river  immeaai^ely 

below  the  dam.    The  top  of  the  ledge  waa  of  about  the  same  elevation  as  that  of 

the  creat  of  the  dam,  having  an  average  m<Vt\i  ol  «^\>.\.  \^  1«^  and  extending 
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downstream  115  fe«t.  The  top  of  fhe  ledge  dipped  toward  the  bank,  ttangcanBuig 
a  wash  of  the  bank,  because  of  which  about  200  aqnare  yards  of  paving  were  car- 
ried away  by'the  winter  flooda.  Abont  875  cubic  yards  of  rock  was  removed,  of 
which  more  than  ono-half  was  used  to  replace  material  washed  from  the  bank. 
It  was  also  found  necessary  to  protect  the  l^nk  with  riprap  for  a  distance  of  365 
feet  farther  downstream  than  had  already  been  done  to  prevent  the  undermining 
of  the  railroad  bank  by  the  wash  of  the  current  at  times  of  freahetB.  The  rip- 
rapping  and  the  removal  of  the  ledge  of  rock  waa  done  by  purchase  of  mat«rial 
and  hire  of  labor. 

The  foundation  for  the  dwelling  is  bnOt,  but  the  constmction  of  the  dwelling  is 
not  commenced.    Thomas  J.  Williams,  coDtTact«r. 

Lock  and  Dam  No.  /^.— The  T.  A.  Gillespie  Company,  contractors. 

Actual  constmction  was  commenced  in  September,  1002.  The  present  condi- 
tion of  the  work,  all  of  which  was  done  during  the  fiscal  ^ear,  is  as  follows:  The 
excavation  tor  the  foundation  of  lock  walls,  and  the  grading  of  lock  grounds  are 
about  three-fourths  completed.  A  section  of  the  left  lock  wall.  131  feet  inlength; 
a  section  of  the  right  lock  wall.  S-t  feet  in  length;  the  upper  guide  wall,  100  feet  in 
length:  a  section  of  ilam,  60  feet  inlength,  and  the  core  wall  at  abutment  end  of 
dam  are  built.  The  heel  and  the  toe  posts,  two  arms,  and  the  sills  for  the  npper 
gate  are  framed. 

The  following  quantities  represent  the  material  fnmished  and  the  work  accom- 
plished: 
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Operations  on  actual  construction  were  suspended  for  the  season  on  November 
20  by  reason  of  high  water,  but  a  force  of  men  were  employed  all  winter  assem- 
bling plant.    Oi»erations  were  resumed  the  early  part  of  Haroh. 

The  SfSce  building  was  completed  in  Uarch.  The  foundation  for  the  dwelling 
is  bnilt,  but  the  constmction  of  the  dwelling  is  not  commenced.  Kammerer  & 
Eem,  contractors. 

Loclb  and  Dam  No.  IS. — The  T.  A.  GtiUeepie  Company,  contractors. 

Actual  construction  was  commenced  in  September,  1901.  The  present  condition 
of  work  is  as  follows:  All  walls  of  the  lock,  the  lower  guide  wall,  a  section  of  dam 
40  feet  in  length,  the  upper  guard  crib  and  the  stone  djain  back  of  the  right  lock 
weU  are  completed.  The  excavation  for  the  channel  to  the  lower  entrance  to  the 
lock  is  about  three-fourths  completed.  The  grading  of  the  lock  grounds  is  about 
two-thirds  completed.  The  heel  and  toe  poelB  and  14  arms  for  the  npper  gate,  6 
arms  for  the  lower  gate,  and  all  the  hollow  qaoinis  are  framed. 

All  the  above-mentioned  work  was  done  during  the  fiscal  year,  except  the  excava- 
tion for  the  channel  entrance,  lock  chamber,  and  the  foundation  for  lock  walls  and 
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Owing  to  continned  high  water,  operations  for  the  season  were  suspended  on 
l>>cember  15.  Operations  were  resumed  on  April  10,  but  very  little  work  has  been 
accomplished  this  season. 

******  « 

The  dwelling  is  about  70  per  cent  completed.    Thomas  J.  Williams,  contractor. 


G  G  2. 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  PENNSYLVANIA. 

Locks  S^  6,  and  floating  plant — The  two  dump  scows  under  con- 
struction during  the  last  fiscal  year  have  been  completed  and  delivered 
by  the  contractor.  The  dredge  boat  under  construction  at  that  time 
is  completed  but  not  yet  delivered. 

Contract  was  let  September  23,  1902,  to  T.  M.  Rees,  Pittsburg,  Pa., 
for  building  a  snagging  steamer.  This  boat  has  been  launched  and 
is  nearinff  completion. 

Rebnilaing  Lock  No,  2, — Preliminary  surveys  for  a  new  lock  and 
dam  site  below  old  Ix)ck  No.  2  were  completed  in  August.  An  exami- 
nation by  steel  rods  and  one  drilling  showed  two  favorable  places, 
one  at  the  abutment  end  of  the  old  dam  and  one  at  the  Carnegie  Steel 
Works,  about  3,200  feet  farther  down  the  river. 

Objections  to  the  second-named  site  were  raised  by  the  Westing- 
house  Electric  and  Manufacturing  Company,  whose  plant  is  about  1^ 
miles  above  the  mouth  of  Turtle  Creek,  which  enters  the  river  at  a 
point  about  1,600  feet  above  this  site.  It  was  argued  that  the  eleva- 
tion of  the  water  surface  to  the  level  of  existing  pool  No.  2  would 
increase  the  height  of  floods  from  Turtle  Creek  at  the  company's 
works.  An  investigation  was  made  and  the  result  submitted  to  the 
engineers  of  the  company.  It  was  finally  decided  that  the  excessive 
heights  of  certain  Turtle  Creek  floods  (15  feet  above  the  Monongahela 
flood  plane)  were  due  to  the  number  of  bridges  and  contracted  places 
in  said  creek,  and  that  the  proposed  elevation  of  the  pool  level  would 
not  increase  the  height  of  the  flood  plane  at  their  works.  Upon  the 
settlement  of  the  questions  raised  by  the  Westinghouse  Company, 
negotiations  were  resumed  with  the  Carnegie  Steel  Company  for  a  site 
at  their  landing,  3,200  feet  below  the  old  dam. 

On  February  19,  1003,  a  Board  of  Engineer  Officers,  constituted  by 
Special  Order  No.  23,  Headquarters,  Corps  of  Engineers,  series  of 
1902,  met  in  Pittsburg,  Pa.,  for  the  purpose  of  selecting  a  suitable 
site  for  a  lock  and  dam  and  submitted  its  report  the  same  day,  recom- 
mending the  adoption  of  the  site  at  the  Carnegie  Steel  Company's 
landing,  provided  the  cost  of  land  necessary  did  not  exceed  $30,000. 

Late  in  February  the  Carnegie  Steel  Company  agreed  to  deed  the 
site  for  the  above  stii)ulated  amount.  A  plan  and  description  of  the 
property  desired  by  the  United  States  were  furnished  the  company, 
but  owing  to  the  discovery  of  certain  existing  mortgages  the  execu- 
tion of  the  deed  of  the  property  has  been  delayed.  It  is  expected  that 
during  July  the  deed  will  be  executed  satisfactorily.  The  United 
States  district  attorney  has  been  authorized  to  assist  this  office  in 
obtaining  a  satisfactory  title  before  the  same  is  forwarded  to  the 
Attorney- General  for  final  action. 

The  plans  and  specifications  for  the  new  lock  and  dam  have  been 
completed  and  approved. 
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Money  statement. 

July  1,  1902,  balance  unexpended $289,753.13 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1903  . . .  455, 961. 00 

745, 714. 13 

August  18,  1902,  amount  carried  to  surplus  fund 2, 842. 94 

June  30, 1903,  amount  expended  during  fiscal  year 39, 661. 07 

July  1, 1903,  balance  unexpended 703,210.12 

July  1,  1903,  outstanding  liabiHties 34,804.69 

July  1,  1903,  balance  available 668,405.43 

July  1 ,  1903,  amount  covered  by  uncompleted  contracts 48, 230. 00 


APPROPRIATIONS. 

August  11 ,  1888,  costs  of  condemnation.  Lock  and  Dam  No.  7,  Monon- 

gahela  River,  Pennsylvania _ o  $5, 000. 00 

September  19, 1890,  costs  of  condemnation,  Lock  and  Dam  No.  6, 

Monongahela  River,  Pennsylvania _ _ *5, 000. 00 

August  11, 1888,  purchase  of  upper  lock  and  dam  (No.  7),  Monon- 
gahela River <J  161, 733. 13 

September  19, 1890,  purchase  of  upper  lock  and  dam  (No.  6) ,  Monon- 
gahela River 2>  162, 000. 00 

June  3, 1896,  cost  of  condenmation  'property  of  Monongahela  Navi- 
gation Company <*  5, 000. 00 

June  3, 1896,  award  for  property  of  Monongahela  Navigation  Com- 
pany   - 3,761,615.46 

March  3, 1899,  improving  Locks  3  and  6  and  for  floating  plant 50, 000. 00 

June  6, 1900,  completing  improvement  at  Locks  8  and  6  and  for 

floating  plant ^...  135,556.00 

June  13. 1902,  rebuilding  Lock  and  Dam  2 200,000.00 

March  3, 1903,  rebuilding  Lock  and  Dam  2 455,961.00 

Total 4,941,865.59 

Amount  carried  to  surplus  fund 331,274.71 

4, 610, 590. 88 


ABSTRACT  OF  CONTRACTS  IN  FORCE. 

Building  a  dredge  hull  and  furnishing  and  installing  nuichinery  therein. 

Contractor:  M.  A.  Sweeney  Shipyard  and  Foundry  Company,  Jeftersonville,  Ind. 

Rate:  $19,740. 

Date  of  approval:  May  22,  1902. 

Date  of  beginning:  June  3,  1902. 

Date  of  expiration:  December  26, 1902  (extended  for  a  reasonable  period). 

Building  a  steel  single  hull  repair  steamer  with  snagging  appliances. 

Contractor:  Thomas  M.  Rees,  Pittsburg,  Pa. 
Rat«:  $51,800. 

Date  of  approval:  September  29, 1902. 
Date  of  beginning:  October  10,  1902. 
Date  of  expiration:  July  1,  190i3. 

<>  Partly  applied;  $98.64  to  surplus  fund. 
^To  surplus  fund. 

<^  Partly  applied;  $161,333.13  to  surplus  fund. 
^  Partly  applied;  $2,842.94  to  surplus  fund. 
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G  G3. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS,  MONONGAHELA  RIVER, 

WEST  VIRGINIA  AND  PENNSYLVANIA. 

Only  slight  damage  was  done  to  these  locks  and  dams,  resulting 
from  freshets  and  ice  gorges.  One  of  the  March  freshets  was  attende<l 
with  an  unusually  swift  current,  the  Allegheny  River  being  low  at  the 
time,  which  resulted  in  a  disaster  at  Dam  No.  1  where  a  fleet  of  60 
loaded  coal  barges  which  had  broken  loose  from  its  moorings  was 
swept  over  the  dam,  involving  the  total  loss  of  16  of  them  and  damages 
to  a  number  of  others. 

The  principal  repairs  and  improvements  were  as  follows: 
Lock  and  Dam  No,  i,  Pittsburg, — The  shore  guide  crib  above  the 
lock,  300  feet  long,  was  reconstructed.     Materials  used  were  as  follows: 

279,722  feet  B.  M.  oak. 
2,165  cubic  yards  stone. 
676  cnbic  yards  gravel  ballast. 
12,853  ponnds  bolts  and  spikes. 

The  crib  rested  on  rock  at  a  depth  of  10  feet  below  pool  level.  A 
dredge  was  employed  to  remove  it,  but  before  the  first  section  could 
be  placed  during  a  storm  in  September,  a  defective  sewer  on  Second 
avenue  failing  to  discharge  properly,  resulted  in  a  slide  from  the 
avenue  involving  the  water  and  gas  mains  and  the  outer  track  of  the 
street-car  line  for  a  length  of  about  90  feet,  which  required  raising 
from  time  to  time  to  the  amount  of  about  4  feet. 

Work  on  the  reconstruction  of  the  engine  house  on  the  land  wall 
and  on  the  rearrangement  of  boilers,  electric-light  plant,  etc.,  is  nearly 
completed.  The  floor  was  raised  7  feet.  One  new  engine  and  boiler 
and  a  new  dynamo  for  the  arc  lighting  plant  were  purchased  and 
installed. 

The  undershot  wheel  on  the  dam  was  furnished  with  new  arms  and 
buckets  and  numerous  minor  repairs  were  made  to  lock  walls,  oper- 
ating machinery,  etc.  In  repairs  to  gates  1,058  feet  B.  M.  of  oak 
plank  were  used. 

Lock  and  Dam  No.  2,  Port  Perry, — In  repairs  to  the  lower  guide  crib 
9,000  feet  B.  M.  oak  and  400  feet  B.  M.  hemlock  were  used.  The 
engine  operating  the  middle  wall  gates  received  two  new  valves.  A 
new  closing  spar  was  placed  on  one  of  the  lower  gates.  The  water- 
wheel  on  dam  was  overhauled.  A  new  boiler  was  placed  in  engine 
house  on  the  middle  wall  and  a  ventilator  was  placed  in  the  roof.  The 
land  wall  turbine  was  repaired.  Five  hundred  and  eighteen  feet  B. 
M.  of  oak  plank  were  used  in  repairs  to  lock  gates.  Two  look  service 
flats  45  feet  long  were  built  at  this  lock. 

Lock  and  Dam  No,  3,  above  Elizabeth, — A  serious  leak  in  the  river 
wall  of  the  outside  lock  was  repaired,  13  barrels  of  cement,  50  bushels 
of  sand,  and  4,000  feet  of  lumber  being  used  in  the  work.  The  wickets 
of  one  of  the  gates  were  repaired,  as  were  the  filling  valves  in  floor  of 
the  large  lock.  One  thousand  six  hundred  and  five  feet  B.  M.  of  oak 
plank  were  used  in  gate  repairs.  The  turbine  on  middle  wall  was 
repaired  and  masonry  joints  of  small  lock  thoroughly  pointed. 

Lock  and  Dam  No,  ^,  below  Charleroi, — A  200-foot  section  of  guide 
crib  was  reconstructed,  148,787  feet  B.  M.  of  oak  and  hemlock,  10,664 
pounds  of  driftbolts,  625  cubic  yards  of  gravel,  and  2,577  cubic  yards 
of  atone  ballast  being  used. 
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The  roadway  along  the  bank  was  graded  and  a  concrete  wall  180 
feet  long  was  constructed  along  its  inner  side  and  around  the  lock- 
master's  dwelling.  The  old  brick  dwelling  was  razed  and  a  new  six- 
room  dwelling  constructed  on  a  different  site  by  contract  at  a  cost  of 
$2,950.  The  foundations  and  an  extension  of  the  porch  were  built  by 
the  United  States. 

One  thousand  four  hundred  and  forty  feet  B.  M.  oak  plank  were 
used  in  repairs  to  gates;  5,755  feet  B.  M.  oak  and  1,040  feet  B.  M.  pine 
in  repairs  to  penstock  of  turbine,  and  1,785  feet  B.  M.  of  oak  for  a 
new  capstan  stand. 

One  of  the  gates  was  thrown  out  of  use  for  three  days  in  March 
owing  to  its  being  struck  by  a  river  steamer. 

A  local  storm  in  June  caused  an  influx  of  water  from  the  hillside 
which  damaged  the  grading. 

Lock  and  Dam  No,  5,  aborie  BrovmsviHe, — The  wickets  of  both 
gates  were  repaired.  Three  hundred  and  fifty  feet  B.  M.  of  oak 
plank  were  used  in  gate  repairs. 

Lock  and  Dam  No,  6^  Rice^s  Landing. — A  new  suspension  fork 
was  placed  on  left  leaf  of  lower  gate  and  the  wickets  of  right  leaf 
were  repaired.  Fences  about  the  property  were  rebuilt  and  painted. 
A  new  spar  was  placed  in  position  at  one  of  the  gates.  Repairs  to 
one  of  the  lower  gate  leaves  in  May  necessitated  a  twenty-four-hour 
suspension  of  navigation. 

Lock  and  Dam  No.  7,  below  Chreensboro. — The  foundation  of  the 
old  frame  building  was  rebuilt,  it  being  considered  unsafe.  The 
chimneys  were  rebuilt,  70  cubic  yards  of  masonry  were  laid,  a  new 
cement  floor  was  put  in  basement,  and  some  plastering  was  done. 

A  pipe  hand  rail  was  placed  on  wall  between  the  two  dwellings  and 
GOO  feet  of  1-inch  galvanized  iron  pipe  were  laid,  connecting  the  prem- 
ises with  agspring  of  water. 

One  hundred  and  forty  cubic  yards  of  earth  which  had  slipped  from 
the  hillside  were  removed  from  the  terrace.  One  hundred  feet  of 
6-inch  sewer  pipe  were  laid  to  drain  the  terreplein.  In  May  the  work 
of  rebuilding  the  240-foot  guard  crib  above  the  lock  was  started,  and 
is  not  yet  quite  completed. 

Lock  an  I  Dam  No.  <9,  mouth  of  Dwnkard  Creek. — A  sluiceway 
under  right  wall  lower  turbine  was  cut  and  planked  over  and  decayed 
pillow  blocks  of  pinion  shaft  for  operating^filling  valves  were  renewed. 
The  abutment  masonry  was  grouted  and  pointed.  Several  rooms  of 
the  lock  master's  dwelling  were  papered  and  the  woodwork  was  painted. 
About  45  square  yards  of  chamber  face  masonry  showing  decay  were 
dressed  out  to  the  depth  of  10  to  12  inches  and  concreted.  Three 
hundred  and  fifty  cubic  yards  of  riprap  stone  were  used  for  protection 
of  river  bank  on  both  shores  below  the  dam.  A  new  oil-box  thrust 
bearing  was  placed  in  turbine  shaft  and  turbine  taken  out  and  repaired. 

Work  was  commenced  under  contract  for  addition  to  lock  master's 
dwelling,  and  during  June  material  was  being  assembled  for  the  con- 
struction of  a  new  guide  crib  above  the  lock. 

Lock  and  Dam  No.  P,  Hoards  W.  Va. — Work  was  commenced  in 
August  in  strengthening  the  river  wall  of  the  lock  with  a  reinforce- 
ment of  concrete  on  its  river  side.  As  built,  this  wall  on  the  147-foot 
section  between  gates  had  a  base  of  11^  feet,  27^  feet  height,  and  7 
feet  width  at  top,  the  entire  wall  resting  on  rock.  With  the  gradual 
disintegration  of  the  mortar,  which  in  crumbling  washed  out  of  the 
masonry,  it  became  unstable,  with  a  permanent  outset  of  about  12 
inches  near  the  middle  and  top,  and  a  further  temporary  deflectioi^. 
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back  and  forth  when  the  lock  was  filled  or  emptied  at  high  navigable 
stages  of  2  to  3  inches.  When  the  lock  walls  are  about  to  be  sub- 
merged with  a  rising  river,  the  "head  "  at  No.  9  is  frequently  as  much 
as  10  feet,  greatly  exceeding  the  lift  at  similar  stages  at  the  other 
locks  along  the  river.  It  was  necessary  to  build  a  cofferdam  outside 
of  and  paralleling  the  wall  in  order  to  clean  out  the  ditch  cut  in  the 
rock  close  to  the  wall.  The  concrete  addition  at  its  base  ranged  from 
4i  to  6  feet  in  width  and  was  carried  up  vertically  a  few  feet;  thence 
on  a  batter  terminating  beneath  the  coping  course  with  a  thickness  of 
18  inches.  It  was  pinned  to  the  old  wall  at  frequent  intervals  with 
1-inch  bent  irons.  In  addition  to  this  backing  44  holes  were  drilled 
vertically  through  the  wall  to  bed  rock,  into  which  were  poured  in  the 
form  of  grout  80  barrels  of  cement  and  16G  barrels  of  fine  sand.  The 
concrete  backing  amounted  to  507  cubic  yards.  This  is  the  second 
lock  wall  on  the  Monongahela  River  treated  in  this  manner,  and  thus 
far  with  success.     The  work  at  No.  9  was  completed  in  November. 

New  capstans  were  placed  and  rigged  for  operating  right  leaf  lower 
gate  and  new  opening  and  closing  capstans  for  operating  the  upper 
gate  were  also  placed.  In  May  the  filling  valves  were  thoroughly 
overhauled  and  repaired,  the  lock  being  closed  for  five  days  to  effect 
this.  Sixty  cubic  yards  of  debris  found  in  the  valve  pits  and  forebay 
were  removed.  One  hundred  and  thirty  cubic  yards  of  riprap  stone 
were  placed  on  the  right  bank  of  the  river  below  the  lock.  The  lower 
guide  crib  above  the  water  line  was  repaired  and  new  plank  covering 
was  placed  on  it. 

In  June  work  was  commenced  under  contract  for  an  addition  to  the 
lock  master's  dwelling  and  the  construction  of  a  frame  oflBce  building. 

Boat  yard  and  shopy  Lock  No  4- — Work  on  new  gates  and  repairs 
of  old  gates  kept  a  number  of  carpenters  busy  most  of  the  year.  The 
new  repair  steamer  Slacktvater,  with  quarters  for  about  24  men, 
reached  the  yard  in  the  fall,  and  during  the  winter  the  engines  which 
had  been  purchased  were  transferred  to  her,  and  the  Shxckwater  was 
sent  to  Pittsburg  for  her  new  boilers.  Owing  to  a  strike  of  the  boiler 
makers,  the  boilers  were  not  quite  completed  at  the  end  of  the  year. 
It  is  the  intention  to  move  the  steel  derrick,  dynamo,  etc.,  from  the 
old  Slackwater  to  the  new  boat  and  dismantle  the  old  steamer  which 
has  been  in  continuous  service  since  1883. 

A  new  derrick  boat  with  double-cylinder  7  by  10  inch  engines,  and 
a  new  quarter  boat  85  by  22  feet,  with  accommodations  for  24  men, 
were  built  complete  at  the  yard,  and  work  was  commenced  on  a  maneu- 
vering boat  for  Dam  No.  6,  Ohio  River. 

New  rudders  and  new  pillow  blocks  for  the  wheel  were  placed  on 
the  inspection  stern-wheel  steamer  Loma.  The  naphtha  launch  L/azon 
was  overhauled  and  placed  in  serviceable  condition. 

A  raft  of  pine  and  one  of  oak  logs  were  purchased  for  miscellaneous 
work,  the  sawing  to  be  done  at  the  new  mill. 

An  addition  to  the  machine  shop  for  the  1,500  pound  steam  hammer 
and  a  building  for  a  planing  machine  and  other  wood-working  machines 
were  commenced.  A  frame  office  building  17  by  32  feet,  with  two 
rooms,  was  also  constructed  near  the  carpenter  shop. 
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Dredging  during  fiscal 

year  1903, 

Date. 

Pool. 

Location. 

General  description  of  work. 

Cubic 
yards. 

1902. 
November 

2 

2 
2 
1 
2 

1 
Davis 
Island. 

Lock  No.  8,  lower  approach 

do....; 

Coal  and  sand 

8,179 

1908. 
March 

do .................. 

8,515 
6,880 
3,900 
19,000 
4,800 
100 

April 

do 

...  .do     

May 

Lock  No.  1,  upx)er  approach 

Lock  No.  2  above,  along  shore . 
Lock  No.  1,  upper  approach 

Sand,  gravel,  and  ashes 

Sand,  gravel,  and  stones 

do 

^o 

June 

Do 

Lock  No.  1,  below 

do 

Total 

40,824 

Date. 

Pool. 

Location. 

Removal  of  obstructions. 

Time. 

1902. 
Augn.st 

September 

October ....... 

Davis 
Island. 
1 

1 

'         1 

Davis 
Island. 
4 

Lock  No.  1,  lower  end  of  guide 

wall  below  lock. 
Lock  No.  1,  guide  crib  above . . . 

do 

Accumulated  materials  and 

1  large  rock. 
Old  guide  crib  and  material 

involved  in  landslide. 
Material  outside  new  guide 

crib  and  throwing  it  behind 

for  back  filling. 
Filling  gravel  into  flata  for 

back  filling  for  new  guide 

crib. 
Sand  and  gravel 

Hrs.  min. 
16       0 

122     15 

16     80 

Do 

do 

15       0 

Do 

Lock  No.  1,  end  of  lower  gruide 

crib. 
Lock  No.  4,  guide  crib  above . . . 

Total 

85     80 

November 

Old  guide  crib  and  excava- 
ting foundation   for  new 
crlo. 

76       0 

281     15 

Date. 

Pool. 

Time. 

1902. 
September 

1 

Scraping  foundation  for  new  gn 

ide  crib  above  No.  1 

Hra.  min, 
fSt     80 

Snagging, — There  were  removed  from  the  channel  in  the  various 
pools  the  following  snags,  trees,  and  stumps:  Pool  3,  3;  pool  8,  210. 

Removal  of  obstructive  wrecks, — One  barge  and  one  boat,  both  loaded 
with  coal,  sunk  in  channel  near  Glenwood  Bridge,  were  blown  up  with 
dynamite;  pool  3  at  Monongahela  city,  wreck  of  the  steamer  HawTc^ 
removed  by  using  1,000  pounds  of  dynamite;  pool  2,  wreck  of  coal 
boat  opposite  Glassport,  removed  by  using  1,100  pounds  of  dynamite; 
and  pool  1,  wreck  of  coal  boat  near  P.  and  L.  E.  R.  R.  bridge  at  Home- 
stead, removed  by  using  450  pounds  of  dynamite. 

Monthly  lockages  of  vessels  at  different  dams. 


Dam. 


1. 


1902. 

July 

August 

September 

October 

November 

December 

1908. 

January  

February 

March 

April 

May 

June 

Total 


2,387 
2,818 
1,602 
1,819 
1,322 
2,267 

1,531 
1,485 
2,008 
2,041 
1,689 
1,841 


22,860 


2. 

8. 

4. 

2,041 

1.633 

1,531 

2,274 

1.923 

1,723 

1,687 

1,625 

1,423 

1,87:^ 

1.987 

1,747 

1,499 

1,654 

1,632 

1,812 

1,587 

1,868 

1,507 

1,507 

1,205 

1,566 

1,522 

1,806 

1,894 

1,761 

1,555 

2,083 

1.705 

1,527 

1,974 

1,876 

1,712 

1,804 

1,700 

1,547 

21,984 

20,489 

18,866 

5. 


506 
789 
528 
692 
624 


6. 


297 
870 
324 
375 
254  I 


459 

189 

377 

122 

882 

153 

540 

208 

586 

220 

816 

264 

680 

245 

6,919 

8,016 

7. 

8. 

239 

223 

297 

306 

242 

241 

206 

181 

122 

126 

101 

91 

64 

42 

51 

57 

101 

95 

135 

155 

151 

171 

180 

148 

1,830 

1,886 

9. 


184 
221 
172 
155 
65 
70 

24 

49 

86 

116 

112 

125 


1,870 
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The  locks  were  temporarily  closed  to  navigation  fortunes  and 


Locks. 

Itep«lm 

Flooda. 

loe. 

Total 

NnmbtT 
of  ttmca. 

d   h 

d  h 

leu  10 

17    1    0 
SIB    S 

111 
^.11 

ostm 

11280 
0   0    0 

M 

IttH 

10  t  a 

10   8  » 

eiG  6 

13  WIS 

ill 

10  mas 

0    0    0 
0    0    0 

woo 

■"•S::::::;::::::::::;:::::::;::;::::: 

ALLOTMENTS  0 


Angnfltl5,1884 fl.OOO.OO    JiUy  ai.l 


4,000.00    Jnly21,18»8.. 
Noyember  3, 1884 4,500.00   Jnly  sa.lSM.. 


Jnlya3,1885.. 

Jnlyl0,1886,. 
March  1.1887.. 


July  i:  . 

100.00    July  38, 1896.... 

1,000.00    July  1!>.1897.... 

1,300.00    AagU8t2.18ff7.. 

1.100.00    October  8. 1897.. 


Jnly  1.1887 - 11,000.00    September  1,1 


July  11, 1888.. 
October  37, 1888,.., 
Jnly  17,1889 

October7.1889 

Kovember.6, 1889  - 
July  34.1890.. 


July  8, 1891 84,350.00 


6.370.00  August  14, 1899.... 

8,000.00  September 7, 1900.. 

1,480.00    Augn8t5,1901 

1,500.00    July  36, 1903 . - 

1,300.00 

Total 


184,017.86 

33,574.78 

25.664.00 

30,373.40 

19,333.84 

"13,070.87 

» 119,734.49 

135.00 

e 197, 637. 03 

169,838.00 

175,474.96 

169,266.46 

337,963.88 


12, 


Item. 

Amount. 

9e,ais.i< 

AfiSTRACrr  OF  CONTBACTS  E 


Contractor:  Charleroi  Lumber  Company,  Charleroi,  1^ 
Ratefl: 

Offloe.  tl,I70. 

Dwelling.  83,950. 
Date  of  approval.''  > 

Date  of  beginning;  December  18, 1002. 
Dates  of  expiration: 

OfBce.  Februarv  1, 1903. 

Dwelling,  March  1, 1908. 


"Locks  1  to  9,  incliiBlTe. 
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offi^  at  each  of  Lock*  Ifos.  8  and  9,  Monongahela  Bive 
lions  to  dwelling  at  Lock  No.  9,  Monongahela  River, 

Contractors:  Darrah  Brothers,  Uorgastowti,  W.  Va. 

Office  at  Lock  No.  8, 1800. 

Office  at  Lock  No.  ».  $800. 

Additions  to  dwelling  at  Lock  No.  9,  $967. 
Date  of  approTal." 
Date  of  beginning:  Harch  10, 1903. 
Date  of  expiration:  June  SO,  1903. 


Contractor:  George  B.  Darrah,  Morgantown,  W.  Va. 
Bates: 

Dwelling  at  Lock  No.  T,  $3,500. 

Additions  to  dwelling  at  Lock  No.  8,  $1,000. 
Date  of  approval." 
Date  of  beginning:  March  IT,  1003. 
Date  of  expiration:  Jul;  31, 1908. 


Contractor:  James  Reee  &  Sons  Company,  Pittaborg,  Pa. 

Rate:  $2,650. 

Date  of  approvaL" 

Date  of  beginning:  March  IB,  1908. 

Date  of  expiration:  April  1, 1908. 

OOXXEBCtAL  BTATOnCB. 


Atduiw- 

LoclngeB. 

CoBlbo«ls,b>rg:M, 

R«fta. 

Up. 

Down. 

Up. 

Down. 

Up. 

Dow«. 

Up. 
JVo. 

a 

'1! 

,s 

ifi 

Down. 

i 

10.813 
10.17B 

lis 
i 

cam 

1.18B 

'•S 

379 

Numbfr. 

11 

1 

"■« 

«,B06 

w,s» 

3i.ia9 

3i.gie 

68.401 

B6.fiS5 

8ia 

AtdMBII- 

Other  cmft. 

COBI. 

Coke.           1  Balls.  Btml. 

Dp. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

as 

i 

*1S 

if! 
BE 

■2 

e.eGe.H3K 

1 

TYm.. 

Tont. 

"1 
1 

Tom. 

IfiO 

£.100 

I,™ 

18,484 

Tirr 

ISO  1903 — loe 
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Otier  iron  pro<l- 
ontB. 

eaoA. 

OnraL 

Up.      1  Dawn. 

Up. 

DOWD. 

Dp. 

Down. 

n.xai 

■•ffl 
i 

1fi.5B4 

Ton,. 
5,4W 

7-ow. 

13l|UB 
18S.4K 

88,881 

Tant. 

i:«iT 

Wl 

A(tBreBat« 

«.T« 

»l,tW 

4U,5™ 

aIB.lB 

1.8H,6fiO 

17,19 

AtiUott- 

BWno. 

Brick. 

■nmber. 

Ui., 

Dowu. 

Up. 

Down. 

Up-        1   Down. 

4. 

Dm*. 
SO 

i 

n«.,       TV... 

^1    IS 

o,*a* 

IJ.UIB 

a.u& 

2,sie 

Port>. 

...u.™,- 

Lomler. 

LaUin. 

LTp. 

Down. 

Up. 

Down. 

Up- 

Down. 

IS 

1 

TlHW. 

31.  MO 

is 

"^■m 

tt 

11 

a.H 

» 

Km 

ai.ioT 

H,MS 

788 

" 

m.m 

i8,sn 

Atdmns- 

B»™. 

Tl«.  rail- 
road. 

Up. 

o«i. 

Up. 

Down. 

Ui>.  JDown 

Down, 

Up. 

Down. 

Tbnx 

7V»U. 

TOm. 

'ran 

ss 

Tc™. 

Tbiw 

TbM. 

Is 

TiHIt. 

10 

8 

,080 

* 

51 

3» 

^M 

LOU 

Bt,BW 

«l 
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At  daiDB- 

Farm.  dniry, 
prodncta. 

Llventock, 
Urge. 

Ure  nock, 
sm»n. 

P^.^, 

Up.      Down. 

Up,    Down 

Up. 

Down. 

Up.     1  Down. 

"a 

1 

IB 

1(1) 
BO 

1 

*6,m 
la.  €01 

^« 

5W 

lea 

lOB 

;k7 

24A 

s;,»« 

'« 

B,[1U 

»,«i 

K,Mi 

8.  Ml 

1.76i 

se 

B87 

248,301 

138,978 

Total  commerce  of  the  river. 


The  total  commerro  on  tbe  Honongabola  Blver  Is  obtained  by  an 
nage  ol  the  BSrenl  kluda  ol  frelgbt  pining  any  slngla  dam.  Tbe 
psHied  down  through  Lock  No.  B,  plus  that  mmed  In  the  Bra' 


1  this  total  Is  that 


G  G4. 

IMPROVEMENT  OF  HARBOR  AT  PITTSBtTHG.  PENNSYLVANIA. 

Dredging  channel. — The  project  for  dredging  in  the  harbor  was 
modified  August  11,  1902,  to  provide  a  wideniug  of  the  proposed 
dredged  channel  at  tbe  Pittsburg,  Cincinnati,  Chicago  and  St.  Louis 
Railroad  bridge  across  the  Monongahela  River  at  Try  street,  Pitts- 
bui^.  Reconstruction  of  the  bridge  made  necessary  the  increase  of 
the  width  of  the  dredged  cut  at  the  bridge  from  220  feet  to  550  feet. 
This  work  was  started  September  4,  1902,  and  completed  March  6, 
1903;  89,776  cubic  yarda  were  excavated. 

Removal  of  abandoned  siruclures,  etc. — The  recommended  change 
of  harbor  line  at  the  coke  ovens  of  Jones  &  Ijaaghlins,  Limited,  on 
the  Monongahela  Kiver,  near  Hazlewood,  which  involves  the  removal 
of  a  projecting  stag-filled  point,  was  approved  by  the  Department 
August  15,  1902. 

The  projecting  point  is  to  be  removed  by  Jones  A  Laughlins 
within  two  years  from  that  date. 

Marking  harbor  lines,  inspection  and  patrol. — The  established  har- 
bor lines  were  marked  by  lettered  posts,  etc.,  as  follows:  In  the 
Allegheny  River,  on  both  banks  from  the  mouth  to  the  Sixteenth 
Street  Bridge,  2J  miles.  In  the  Monongahela  River,  on  both  banks 
from  the  Pittsbni^  and  Lake  Erie  Railroad  bridge  at  Homestead  to 
Dam  No.  2,  3  milei?,  except  some  parts  which  had  been  marked  m 
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preceding  year.  The  modified  harbor  line  at  the  Jones  &  Laughlins 
coke  ovens,  from  near  Four-Mile  Run  to  Hazlewood  avenue  was  also 
marked  by  brass  plates,  posts,  etc. 

On  the  Monongahela  River  the  harbor  lines  have  now  been  marked 
from  the  mouth  to  Dam  No.  2,  and  at  some  places  above,  leaving 
but  about  5  miles  still  to  be  marked  of  the  31  miles  of  established 
lines  on  the  river  below  McKeesport. 

On  the  Allegheny  River  the  lines  are  marked  from  the  mouth  to 
the  Sharpsburg  Bridge  and  at  a  few  places  above  the  bridge,  leaving 
only  about  2  miles  of  the  17.2  miles  of  established  lines  on  this  river 
yet  to  be  marked. 

Completion  of  the  marking  of  the  established  lines  was  prevented 
by  work  necessary  for  extension  of  the  harbor  lines  down  the  Ohio 
River  below  Davis  Island  dam  and  up  the  Monongahela  River  above 
McKeesport. 

Patrol  of  the  harbor  was  maintained,  resulting  in  removal  of 
improper  deposits  and  stopping  violations  of  laws  for  protection  of 
navigable  waters  in  a  large  number  of  eases.  Inspection  of  i)ermit 
worfi  and  other  construction  near  the  banks  and  supervision  of  the 
work  of  sand  dredgers  was  continued. 

Changes  of  harbor  lines, — After  investigation  and  recommendation 
by  this  ofl&ce,  the  following  changes  of  harbor  line  were  approved  by 
the  Secretary  of  War  on  the  dates  named : 

Pittsburg  wharves  on  Monongahela  and  Allegheny  rivers  May  29, 
1903. 

Left  bank  Allegheny  River,  near  Pine  Creek,  May  9,  1903. 

Right  bank  Monongahela  River,  Four  Mile  Run  to  near  Hazlewood 
avenue,  August  15,  1902. 

Extension  of  harbor  lines. — On  petition  of  the  Clairton  Steel  Com- 
pany and  other  property  owners,  harbor  lines  were  established  on  the 
Monongahela  River  from  Elizabeth  to  Wilson,  3  miles. 

Maps  were  furnished  by  the  petitioners,  which  were  used  in  connec- 
tion with  a  triangulation  survey  by  this  office. 

A  public  hearing  of  the  proposed  lines  was  held  October  3,  1902. 
The  maps  and  description  of  the  lines  were  completed  in  January, 
1903,  and  the  lines  were  approved  by  the  Secretary  of  War  on  February 
3,  1903. 

On  petition  of  the  Pittsburg  Coal  Exchange  the  establishment  of 
harbor  lines  on  the  Ohio  River  from  Davis  Island  dam  through  pools 
2  and  3,  including  the  back  channel  around  Neville  Island,  was 
authorized  July  18,  1902. 

It  was  found  that  the  maps  made  five  and  six  years  ago  were  not 
sufficiently  accurate  for  the  purpose,  also  many  changes  and  additions 
in  topographical  features  had  been  made  so  that  considerable  new 
survey  work  was  necessary. 

An  accurate  system  of  triangulation  was  located  on  the  main  channel 
from  Davis  Island  dam  to  Dam  No.  3,  a  distance  of  7  miles,  requiring  46 
stations.  A  transit  line  with  carefully  measured  distances  and  angles 
4.6  miles  long  was  run  along  left  bank  of  the  back  channel  and  con- 
nected at  intervals  by  lines  across  Neville  Island  with  the  triangula- 
tion system  on  the  main  river  channel. 

A  map  of  the  reach,  in  9  sheets,  has  been  made  on  heavy  drawing 
paper  and  two  set-s  of  tracings  of  the  sheets  are  nearly  completed. 

Tentative  harbor  lines  have  been  laid  down  and  a  public  hearing  on 
the  lines  as  proposed  will  be  held  July  13, 1903. 
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On  petition  of  the  Pittsburg  Steel  Foundry  Company  and  in  accord- 
ance with  Department  instruction  dated  January  7, 1903,  harbor  lines 
are  to  be  established  on  the  Monongahela  River  from  McKeesport  to 
Wilson,  4  miles,  which  will  make  the  harbor  lines  on  this  river  con- 
tinuous from  the  mouth  to  Elizabeth,  23  miles.  Maps  were  furnished 
by  the  petitioners  covering  the  part  of  the  reach  from  Wilson  to  Otto, 
2i  miles.  Triangulation  was  extended  from  McKeesport  to  Wilson,  4 
miles,  and  bank  topography  and  soundings  were  t^aken  from  the  Dra- 
vosburg  Bridge  to  Otto,  1  mile.  Some  preliminary  mapping  of  the 
work  was  done. 

Changing  ohstnwtive  bridges,  Allegheny  Ri/ver. — Complaint  having 
been  received  that  the  Union  Bridge  at  mouth  of  the  Allegheny  River 
was  an  unreasonable  obstruction  to  navigation,  a  report  recommend- 
ing certain  changes  in  the  bridge  was  sent  to  the  Department  October 
13,  1902.  The  usual  public  hearing  for  general  consideration  of  the 
matter  was  ordered,  and  hearings  were  held  November  14  and  28, 1902. 
On  January  20,  1903,  the  Secretary  of  War  ordered  that  the  bridge  be 
changed  as  recommended  and  notice  to  that  effect  was  served  on  the 
bridge  company  January  26,  1903. 

Similar  complaint  having  been  made  against  the  Sixth  Street  Bridge, 
report  on  same  was  made  by  this  office  on  October  7,  1902.  Public 
hearing  regarding  this  bridge  was  held  November  29, 1902  (postponed 
from  November  15).  Report  of  the  proceedings,  accompanied  by  a 
large  number  of  papers,  drawings,  photographs,  etc.,  submitted  by 
the  various  parties  interested,  together  with  the  conclusions  and  rec- 
ommendations of  this  office,  was  forwarded  on  February  14, 1903. 

Reports  on  complaints  against  the  Seventh  and  the  Ninth  street 
bridges  were  forwarded  April  11,  1903,  and  public  hearings  for  con- 
sideration of  recommended  changes  were  held  on  June  1  and  2,  1903, 
respectively.  Similar  proceedings  were  taken  against  other  Allegheny 
River  bridges,  and  public  hearings  for  consideration  of  recommended 
changes  were  held  as  follows: 

Pittsburg,  Fort  Wayne  and  Chicago  Railroad,  Jnne  3, 1908. 

Sixteenth  Street  Bridge,  Jmie  6,  1908. 

Thirtieth  Street  Bridge,  June  9,  1908. 

Pittsburg  Junction  Railroad  Bridge,  June  11, 1903. 

Forty-third  Street  Bridge,  June  18, 1908. 

Miscellaneous. — Other  public  hearings  in  addition  to  those  men- 
tioned above  were  held  as  follows: 

New  bridge  by  West  Pennsylvania  Railroad  Company,  over  back  channel  at  foot 
of  Herr  Island,  November  17,  1902. 

Extension  of  Baltimore  and  Ohio  Railroad  {MMsenger  station  beyond  harbor  lines 
at  foot  of  Smithfield  street,  November  22, 1902. 

New  bridge  by  Western  Bridge  Comjjany  over  Ohio  River  at  McKees  Rocks,  Jan- 
uary 24, 1908. 

New  bridge  over  Allegheny  River,  by  Pennsylvania  Railroad  at  Brilliant,  Feb- 
ruary 21 ,  1908. 

New  bridge  over  Allegheny  River  by  Pittsburg,  Carnegie  and  Western  Railroad, 
near  Fourth  street. 

Reports  were  made  on  28  applications  for  permits  for  miscellaneous 
structures  in  the  river  beyond  the  harbor  lines. 

A  set  of  tracings  of  the  map,  in  seven  sheets,  showing  the  harbor 
lines  on  Monongahela  River  from  Homestead  to  McKeesport,  and  a 
description  of  the  lines  were  made  and  forwarded  to  the  Department 
on  August  29,  1902. 
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Money  sfafemenf. 

July  1 ,  1902,  balance  unexpended $47, 029. 19 

June  30,  1903,  amount  expended  during  fiscal  year 33, 542, 90 

July  1,  1903,  balance  unexpended 13,486.29 

July  1, 1903,  outstanding  liabilities  ._ ..      1,144.58 

July  1,1903,  balance  available 12,341.71 


I  Amount  that  can  be  profitably  exx)ended  in  fiscal  ^ear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 ,  1903 10,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

March  3, 1899 $110,662.90 

June  13, 1902 10,000.00. 

Total 120,662.90 


ABSTRACT  OF  CONTRACTS  IN  FORCE. 

Dredging  and  removing  obstructions  in  the  Monongahela  River  between  the  Tenth 

Street  and  Smithfield  Street  bridges,  Pittsburg, 

Contractor:  Monongahela  and  Western  Dredging  Compuiy,  Pittsburg,  Pa. 

Rates:  Dredging  and  disposal  of  dredgings  by  dumping  in  the  river,  17.9  cents 
per  cubic  vard;  di^adging  and  disposal  of  diggings  outside  the  river,  53  cents  i)er 
cubic  yard;  removing  obstructions,  $12  per  hour. 

Date  of  approval:^ 

Date  of  beginning  work:  November  20,  1902. 

Date  of  expiration:  March  20, 1908. 


COMMERCIAL  STATISTICS. 

Classified  statement  of  river  traffic  in  Pittsburg  Harbor  for  calendar  year  190f, 


Conunodities. 


Barges,  new 

Bark,  tan 

Bottoms,  coal-boat,  new 

Battens,  boat 

Bricks 

Coal 

Coke 

Flats,  new 

Farm,  dairy,  and  orchard  produce 

General  merchandise 

Oray^ 

Laths 

Lumber 

Live  stock: 

Large  

Sm^ 

Manure 

Miscellaneous 

Machinery 

Pipe,  sewer 


Tons,  a 


8,340 

864 

«j0,  tio4 

77 

84 

9,357,345 

2,860 

1,184 

60,865 

78,026 

837,789 

633 

58,026 

7,167 

1,666 

8,620 

450 

360 

600 


Commodities. 


Piles 

P^iffiron 

Poles,  brace 

Posts: 

Pit 

Check 

Sand 

Shingles 

Steeirails 

Steel  and  iron  products,  miBoellane- 

ous 

stone  

Tiesj  railroad 

Timber 

Wood 

Total 

Passengers number.. 


Tons,  a 


5,306 
8,425 

8,048 

40,450 

1,519 

1,839,832 

79 

75,860 

137,654 

28,990 

1.850 

170,987 

eo 


12,268,405 


996,500 


a  2,000  pounds. 

KoTB.— In  prei)artng  this  statement  care  was  taken  not  to  duplicate  anv  items.  It  shovild  be 
stated  that  at  least  eight-tenths  of  this  commerce  is  stored  in  the  harbor  from  a  week  to  aereral 
months  and  then  rehandled  and  shipped  out  and  the  empties  returned.  The  rehandUng  and 
return  of  empties  are  not  considered  In  the  table. 

a  Emergency  contract. 
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G  G  5. 

OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM,  OHIO  RIVER,  NEAR 

PITTSBURG,  PENNSYLVANIA. 

The  new  service  bridge  for  Weir  No.  3,  delivered  by  the  contractors 
in  the  spring  of  1902,  was  erected  by  the  permanent  lock  force  in  Sep- 
tember, 1902. 

The  steam  launch  Wenonah  and  maneuvering  boat  were  docked  and 
renovated  and  their  hulls  were  painted.  A  new  deck  was  put  on  the 
maneuvering  boat. 

The  signal  lamps  were  lost  during  the  rise  of  March  1,  1903. 

Plans  and  specifications  for  rebuilding  the  dam  across  the  back 
channel  at  Davis  Island  have  been  prepared  and  submitted  to  the 
Chief  of  Engineer.  The  dam  proposed  is  a  fixed  dam  to  a  height  of 
7  feet  above  the  sill  of  the  navigable  pass;  that  portion  above  this 
height  is  the  Chittenden  drum  weir  tyi)e. 

The  fuel  used  for  the  lock-gat«  boilers  was  changed  from  coal  to 
natural  gas  satisfactorily,  and  with  a  great  saving  of  labor  and  at  no 
greater  expense. 

The  rotten  timber  floo.s  in  lock-gate  boiler  houses  were  replaced  by 
concrete  floors.  Removable  coverings  for  each  lock-gate  engine  have 
been  erected. 

Two  hundred  and  seventy-eight  feet  more  of  the  new  concrete  upper 
guide  wall  were  built,  together  with  the  drift  chute  and  brick  drain, 
completing  the  contract  for  same.  The  quantities  of  work  accom- 
plished are  as  follows: 

736.8  cubic  yards  common  excavation. 
6.9  cubic  yards  rock  excavation. 
808.85  cubic  yards  concrete  masonry. 
300  pounds  wrought  iron  and  steel. 

The  contract  for  rebuilding  lower  guide  wall  was  completed.  The 
quantities  of  work  done  are  as  follows : 

202  linear  feet  cofferdam. 

916.65  cubic  yards  conmion  excavation. 

208.55  cubic  yards  rock  excavation. 

1,328.50  cubic  yards  concrete  masonry 

104.10  cubic  yards  brick  masonry. 

625  pounds  cast  iron. 

600  pounds  wrought  iron. 

50  pounds  steel. 

686  pounds  bolts,  etc. 

During  the  year  the  dam  was  raised  and  lowered  several  times,  as 
follows : 


Jnlyl8,190B. 
Aug.7,190B. 
Oct.  16, 1908. 
Dec.  2, 1902.. 
May  8. 1903.. 
May  29. 1908. 
June  IS,  1903 

Total. 


Raised. 


Lowered. 


Time  up. 


July  21,1902. 
Oct.  12,1902-. 
Nov.  26, 1902. 
I>ec,8,1902  .. 
May  28, 1903. 
June  14. 1908. 
June  23,1908. 


Days. 


8 
66 
41 

1 
25 
17 

5 

158 


1672      REPORT  OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARICY. 


ALLOTMENT  OP  FUNDS. 


AugU8t8,1885 $5,8^5.00 

July  10.1886 13,015.00 

January  28, 1887 6,700.00 

July  1,1887 13,355.00 

February  25, 1888 8,500.00 

July  11, 1888 18,015.00 

August  20, 1889 12,073.00 

May  14,1890 2,000.00 

July  17, 1890 14,753.00 

October  7, 1890 ..  14,800.00 

July  10, 1891 .  - 10,388.00 

July  21,1892 11,881.48 

June  27, 1898 1,300.00 

July  22, 1898 12,258.82 

July  18,1894 12,459.02 

May  25, 1895 450.00 

July  9, 1895 80,661.54 


July  28, 1896 $15,531.57 

May  17, 1897 .  1,200.00 

July  28, 1897 9,898.63 

November  20, 1897 400.00 

July  26, 1898 9,620.71 

February  7, 1899 8,000.00 

June  24, 1899 1,200.00 

July  19,1899 28,459.69 

January  18,1900 8,280.00 

June  18,1900 45,000.00 

July  17,1900 47,456.07 

February  26, 1901 2,000.00 

June  28, 1901 10,000.00 

July  18,1901 42,580.54 

August  8,1902 28,889.09 

Total: 0419,785.15 


Classified  statement  of  eamenditures  incurred  in  operating  and  care  of  the  Davis 
Island  Dam,  Ohio  River,  during  the  fiscal  year  ending  June  SO,  1903, 


Item. 


Salaries  and  wages 

Miflcellaneons  supplies  and  seryloeB 
Rebuilding  Weir  No.  8 

Total 


Amount. 


$11,000.98 

8,668.91 

28,712.90 


48,287.74 


COMMERCE  PASSING    DAVIS  ISLAND  DAM,   OHIO  RIVER,    DURING  FISCAL    TEAR  END- 
ING JUNE  80,  1908. 


Packets 

Towboats 

Modelbarges 

Coal  boats 

Barges  

Flats 

Rafts 

MiacellaneouB  craft 

Coal 

Iron  and  steel  products 

Sand 

Gravel 

Miscellaneous 


Totals 


Number. 


447 
2,858 

128 

8,946 

5,777 

2,966 

16 

621 


16,678 


Ton8.<i 


4,423,676 

107,060 

17,000 

84,000 

148,212 


4,724,988 


a  2,000  pounds. 


GG  6. 

CONSTRUCTION  OF  LOCKS  AND  DAMS  NOS.  2  TO  7,  INCLUSIVE,  OHIO 

RIVER,  IN  PENNSYLVANIA. 

Dam  No,  2, — Two  contracts  are  in  force  at  this  dam  with  the  Evana- 
ville  Contract  Company,  dated  September  20,  1902,  and  September 
18,  1902.    That  dat^  September  20,  1902,  is  for  paving  the  slopes  on 


(^Ot  this  amotrnt  there  was  midrawn  or  deposited  $1,010. 
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the  esplanade;  work  has  not  been  commenced  under  this  contract. 
That  dated  September  18,  1902,  is  for  dredging  a  channel  200  feet 
wide  and  about  4,000  feet  long,  so  as  to  enable  navigation  to  pass 
over  that  portion  of  the  navigable  pass  already  completed.  Under 
this  contract  about  7,736  cubic  yards  of  sand  and  gravel  have  been 
removed,  the  same  being  about  12  per  cent  of  the  total  required. 

During  the  year  the  contract  for  constructing  500  feet  of  Chanoine 
dam,  under  contract  with  the  same  contractor  dated  April  29,  1901, 
was  completed,  and  the  false  work  removed  from  the  river. 

The  materials  furnished  and  placed  and  work  done  by  the  con- 
tractor during  the  year  were  as  follows: 

Common  excavation cnbic  yards.  -         9M 

Rock  excavation do 532. 69 

Bolt  holes  in  masonry lineal  feet. .         314. 20 

Removal  of  Merriman's  dike do 680 

Stone  filling cubic  yards. .         495. 60 

Gravel  filling do....  627 

Concrete.- do....      2,438.80 

Oak  timber  (permanent) _ feetB.  M..  827,734 

Hemlock  timber  (permanent) do 720 

Cast  iron  _  _ ponnds. .  151, 494 

Wrought  iron  and  steel i do 191, 657 

Bolts,  nuts,  etc _ _ do 88,858 

Wrought-iron  pipe,  3-inch linear  feet. .         652 

Wrought-iron  pipe,  4-inch do 322 

Dain  No.  3. — Work  in  progress  consists  in  dredging,  by  contract,  a 
channel  300  feet  wide  and  about  5,000  feet  in  length  for  use  during 
construction  of  navigable  pass.  This  contract,  dated  June  2,  1902,  is 
with  the  Monongahela  and  Western  Dredging  Company.  About 
120,000  cubic  yaiSs  of  gravel  were  to  be  dridged,  and  the  work  is 
about  completed. 

Plans  and  specifications  for  the  construction  of  600  feet  of  the 
navigable  pass,  exclusive  of  the  wickets,  have  been  prepared  and 
approved,  and  bids  for  the  construction  of  the  same  are  now  being 
advertised  for. 

It  will  cost  $40,000,  not  covered  by  any  existing  projects,  to  properly 
protect  the  walls  and  guide  walls  of  this  lock. 

Dam  No,  4, — Under  a  contract  with  the  ^tna  Construction  Com- 
pany, dated  July  6,  1901,  500  feet  of  the  navigable  pass  is  being  built. 
About  one-fifth  of  the  permanent  work  under  this  contract  has  been 
completed. 

The  materials  furnished  and  placed  and  work  done  during  the 
year  were  as  follows: 

Cofferdam linear  feet..       100.50 

Stone  filling cubic  yards. .        517. 78 

Esplanade  filling do....  14,240.57 

Hemlock  timber feetB.  M..        478.60 

Channel  dredging cubic  yards.  -  11, 449*  32 

Oak  timber  (permanent) feet  B.  M. .    2, 755. 90 

Bolts,  nuts,  etc pounds..  12,191.90 

Gravel  filling -. cubic  yards . .        655 .  81 

Round  piling .linear  feet. .        854 

Sheet  piling do 1 ,  566 

Concrete  masonry cubic  yards..    1,711.52 

Oak  timber  (permanent) feetB.  M..  45,472.63 

Cast  iron pounds. .  24, 435. 75 

Common  excavation cubic  yards. .    1, 176. 77 

Bolt  holes  in  masonry _ linear  feet. .         11. 50 

Wrought-iron  pipe,  3-inch do 226. 67 

Wronght-iron  pipe,  4-inch do 114.17 
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A  contract  with  last-named  company,  dated  November  26,  1902,  for 
paving  with  brick  the  area  above  the  upper-lock  gate  recess,  was  com- 
pleted in  March,  1903.  Two  thousand  and  thirteen  square  yards  of 
paving  were  placed. 

It  will  cost  $40,000,  not  covered  by  any  existing  projects,  to  properly 
protect  the  walls  and  guide  walls  of  this  lock. 

Dam  No,  5. — No  work  was  in  progress  and  no  contracts  were  in 
existence  at  this  lock  at  the  beginning  of  the  fiscal  year. 

A  contract  was  entered  into  with  Robert  A.  Cummings  August  16, 
1902,  for  the  construction  of  tiie  substructure  of  400  feet  of  Chanoine 
dam.  Work  under  this  contract  commenced  October  17,  1902.  The 
cofferdam  was  practically  completed  November  30,  1902,  and  about 
65  per  cent  of  the  excavation  for  foundation  of  dam  was  executed. 

The  materials  furnished  and  placed  and  work  done  under  this  con- 
tract by  Robert  A.  Cummings  during  the  year  were  as  follows: 

Hemlock  timber feet  B.  M..  163,785.9 

Bomid  piling linear  feet. .  13, 763. 5 

Stone  filling _ cubic  yards. .  801. 8 

Common  filling _ do 9,361.44 

Common  excavation do 8, 070. 66 

Iron  and  steel pounds. .  12, 673. 2 

Wire  rope linear  feet. .  125 

During  the  past  winter  390  feet  of  the  lower  arm  of  the  cofferdam 
(about  90  per  cent  of  said  arm)  was  carried  away  by  the  floods.  All 
the  filling  in  the  remaining  60  feet  of  the  lower  arm  and  90  per  cent 
of  the  filfing  in  outer  arm  was  washed  out. 

Repairs  to  the  cofferdam  commenced  June  10, 1903,  and  are  now  in 
progress.  About  400  cubic  yards  of  additional  heavy  riprap  was 
deposited  in  April  around  outer  arm  of  cofferdam  to  save  it. 

During  the  winter  floods  the  lock  chamber  was  badly  scoured,  wash- 
ing out  a  large  portion  of  the  floor  below  the  center  of  lock  and  under- 
mining the  land  and  river  walls  of  the  lock.  The  maximum  depth  of 
scour  for  a  short  distance  along  the  land  wall  was  about  30  feet  below 
sill,  or  practically  to  bed  rock.  The  land  wall  has  settled  and  bulged 
outward  for  a  length  of  about  160  feet.  The  foundation  appears  to  be 
gone  entirely  for  a  part  of  this  distance,  and  it  will  be  necessary  to 
rebuild  this  portion  of  the  land  wall.  The  river  wall  shows  no  settle- 
ment, but  the  scour  on  both  sides  was  below  the  foundation  for  some 
distance.  As  soon  as  these  conditions  were  discovered  arrangements 
were  made  to  arrest  further  damage  by  depositing  riprap  stone  along 
the  walls. 

Under  oral  agreement  with  Robert  A.  Cummings,  l,979f  cubic  yards 
of  stone  filling  and  20  cubic  yards  of  gravel  filling  were  deposited  on 
the  river  and  lock  sides  of  the  river  wall,  filling  up  to  alx)ut  6  feet 
above  the  bottom  of  foundation,  and  along  the  land  wall  above  and 
below  the  damaged  portion,  and  below  the  upper  gate  track  for  a  dis- 
tance of  about  60  feet. 

Under  oral  agreement  with  the  Evansville  Contract  Company,  540 
cubic  yards  of  stone  filling  were  deposited  along  the  river  wall  in  lock 
chamber  around  the  spill  crib  and  below  the  deep  scour  to  prevent 
any  further  spread  of  the  scour. 

Under  oral  agreement  with  the  ^tna  Construction  Company  the 
coping  was  removed  from  the  damaged  portion  of  land  wall  and  750 
cubic  yards  of  gravel  were  removed  from  behind  the  wall  to  prevent 
it  from  falling  over  into  the  lock  chamber. 

Preparations  were  commenced  May  18  to  repair  the  lock  walls  by 
hired  labor.    A  plant  has  been  borrowed  from  other  works  in  the  dia- 
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trict  and  has  l)eeii  partially  repaired  and  installed.  Fifty-two  piles 
have  been  driven  in  the  lock  chamber  for  a  foundation  for  a  pumping 
plant.     Material  has  been  ordered  for  the  necessary  cofferdams. 

The  following  is  a  statement  of  cost  and  work  done  for  protection 
and  maintenance  of  lock  walls  and  lock  chamber: 

ORAL  AGREEMENT  WITH  ROBERT  A.  CUMMINGS. 


Quantity. 


1,979^  cubic  yards. 
80  cubic  yards 


Kind. 


Stone  filling.. 
Gravel  flU^. 


Rate. 


Cu.yd. 

1:150 

1.15 


Amount. 


ORAL  AGREEMENT  WITH  JBTNA  CONSTRUCTION  COMPANY. 


$6,927.56 
23.00 


760  cubic  yards 
100  cubic  3rard8 


Dredfiring  behind  wall ... 
Coping  removed 


$0.80 
1.25 


$150.00 
185.00 


ORAL  AGREEMENT  WITH  EVAN8VILLE  CONTRACT  COMPANY. 


640  cubic  yards 


$l,a60.00 


Grand  total,  $8,575.56. 


The  rebuilding  of  that  portion  of  the  land  wall  destroyed  by  the 
floods  will  cost  about  $60,000,  and  the  work  necessarj'^  to  protect  the 
entire  lock  from  injurious  scour  in  the  future  will  cost  about  $40,000. 

Dam  No,  6, — The  river  and  harbor  act  of  June  13, 1902,  provided 
for  the  completion  of  this  lock  and  dam,  and  since  the  beginning  of 
the  flscal  year  the  following  work  has  been  done: 

Under  contract  datt»d  September  20, 1902,  with  the  Evansville  Con- 
tract Company,  the  two  piers  which  were  only  partially  completed 
last  year  have  been  practically  completed,  and  some  excavation  has 
been  done  on  site  of  abutment. 

A  contract  for  the  power  house  has  been  entered  into  with  the  W. 
W.  Wood  Company,  of  Wheeling,  W.  Va.,  but  no  work  has  been 
begun. 

Plans  and  specifications  have  been  prepared  for  the  two  lock  mas- 
ters' houses. 

Contract  for  the  lock  gates  has  been  entered  into  with  the  Penn 
Bridge  Company,  of  Beaver  Falls,  Pa. 

The  necessary  machinery  for  operating  the  lock  is  being  put  in 
place  as  rapidly  as  possible. 

The  wickets  of  the  Chanoine  dam  have  been  repaired.  The 
maneuvering  boat  is  nearly  completed. 

The  A-frame  dam  is  being  raised  for  necessary  modification.  The 
recess  walls  have  been  built  up  to  the  required  height  to  receive  the 
decking,  and  retaining  walls  in  rear  of  each  recess  have  been  com- 
pleted. The  lock-gate  engine  foundations  are  nearly  completed.  The 
power  house  foun^tion  was  built  up  of  concrete  about  12  feet. 

It  is  expected  to  place  this  lock  in  operation  during  the  summer  of 
1904,  but  it  will  then  be  incomplete,  the  funds  available  being  insuffi- 
cient on  account  of  increased  cost  arising  from  increase  in  price  of 
material  and  labor. 

A  large  amount  of  dredging  in  the  lock  approaches  and  above  the 
dam  and  weirs  is  necessary  before  the  lock  can  be  fully  utilized,  and 
for  which  work  there  is  as  yet  no  provision.  About  85  per  cent  of 
the  work  is  completed. 
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Dam  No.  7. — Authorized  by  river  and  harbor  act  of  June  13,  1902. 

A  contract  was  entered  into  July  31, 1902,  with  the  Preslar-Crawley 
Manufacturing  Company,  of  Cincinnati,  Ohio,  for  drilling  test  holes 
at  the  site.  Work  was  begun  August  26, 1902,  and  completed  June  30, 
1903. 

During  the  fall  of  1902  a  survey  was  made  of  the  river  from  a  point 
about  35  miles  below  Pittsburg  (foot  of  Phyllis  Island)  to  a  point  2 
miles  farther  down  for  the  purpose  of  choosing  a  site.  At  the  chosen 
site  rock  foundation  was  secured  for  the  lock  walls. 

Surveys  were  made  of  the  property  proposed  to  be  acquired.  About 
17f  acres  of  land  on  the  lock  side  and  4  acres  on  the  abutment  side 
have  been  selected  as  necessary  for  the  building  and  operation  of  the 
lock  and  dam.  Title  for  13.02  acres  of  land  on  the  lock  side  have 
been  secured  at  a  satisfactory  price,  but  payment  has  not  been  made. 
It  will  be  necessary  to  condemn  the  remainder  of  the  property. 

Money  statements. 

CONSOLIDATED. 

July  1,1903,  balance  unexpended $1,086,015.39 

Amount  appropriated  by  sundry  civil  act  approved  March  8, 1903. . .      300, 000. 00 

1,386,015.39 
June  30,  1903,  amount  expended  during  fiscal  year 306, 435. 35 


July  1,1908,  balance  unexpended 1,079,580.04 

July  1,  1903,  outstanding  liabilities 34,323.32 


July  1,  1903,  balance  available 1,045,256.72 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 310, 376. 72 


Amount  (estimated)  required  for  completion  of  existing  project. . .  2, 007, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  for  works  of  improvement  in  addition  to  the  balance  un- 
expended July  1 ,  1908 - 1,707,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

DAMS  NOS.  2,  3,  4,  AND  5. 

July  1,1902,  balance  unexpended «$887, 722.04 

Amount  appropriated  by  sundry  civil  act  approved  March  8, 1903. . .      300, 000. 00 


1,187,722.04 
June  30,  1903,  amount  expended  during  fiscal  year 266, 494. 73 


July  1,1903,  balance  unexpended ^921, 227.32 

July  1,  1903,  outstanding  liabilities 12,330.59 


July  1,  1903,  balance  available 908,896.73 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 292, 850. 08 


Amount  (estimated)  required  for  completion  of  existing  project. . .  1, 180, 000. 00 
Amount  that  can  be  profitably  expended  for  works  of  improvement 
in  fiscal  year  ending  June  30,  1905,  in  addition  to  the  balance  un- 
expended July  1 ,  1903 1,180,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

«The  balance  unexpended  July  1, 1902,  was  erroneously  reported  in  report  of 
1902  as  $1 ,187,722.04.  It  is  noticed  that  $400,000  was  taken  up  as  appropriated  by 
act  of  June  13,  1902,  instead  of  $100,000.  The  remaining  $300,000  was  pledgea 
June  13, 1902,  but  not  appropriated  until  March  3, 1903. 

^Five  hundred  dollars  was  received  during  the  year  for  sale  of  property  to  Look 
11,  Ohio  Biyer. 
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DAM  NO.   6. 

July  1,1902.  balance  nnexpended $175,293.35 

Jmie  30, 1903,  amotmt  expended  daring  fiscal  year 30, 672. 53 


July  1,1903,  balance  nnexx)ended "144,620. 82 

July  1,1903, outstanding  liabilities 15,852.54 


July  1,1903,  balance  available 128,768.28 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 16, 753. 78 

DAM  NO.  7. 

July  1,1902,  balance  unexpended $23,000.00 

June  30, 1903,  amount  expended  during  fiscal  year 9, 268. 10 


July  1,1903,  balance  unexpended 13,731.90 

July  1,1903,  outstanding  liabilities 6,140.19 


July  1,1903,  balance  available 7,591.71 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 772. 96 


Amount  (estimated)  required  for  completion  of  existing  project 827, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1903 527,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

[    June  4, 1897. 


APPROPRIATIONS. 

September  19, 1890,  construction  of  Lock  and  Dam  No.  6 $250,000 

July  13, 1892,  construction  of  Lock  and  Dam  No.  6  and  purchase  of  land 

for  No.  2 100,000 

August  18,  1894,  construction  of  Lock  and  Dam  No.  6 75, 000 

March  2,  1895,  construction  of  Lock  and  Dam  No.  6 150,000 

June  3,  1896: 

Construction  of  Lock  and  Dam  No.  6 25,000 

Construction  of  Locks  and  Dams  Nos.  2,  8,  4,  and  5,  and  purchase 

of  sites  for  Nos.  3,4,  and  5 30,000 

June  4,  1897: 

Construction  of  Dams  Nos.  2,3,  and  4 400,000 

Construction  of  Dam  No.  6 300,000 

July  1 ,  1898,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 595, 000 

March  3, 1899,  continuing  construction  of  Dams  Nos.  2,  3.  4,  and  5 400, 000 

June  6,  1900,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 595, 000 

June  13,  1902: 

Continuing  construction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5 100, 000 

Completing  Lock  and  Dam  No.  6 175,000 

Construction  of  Lock  and  Dam  No.  7 - .  23, 000 

March  3, 1903,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 300, 000 

Total --  3,518,000 

a  The  Mercantile  Trust  Company  during  the  year  paid  $6,764.49  in  compromise 
of  suit  brought  by  the  Gk>vemment  against  them  as  surety  on  failing  contract  of 
Hulings  Brothers  for  building  pass  at  Lock  6. 
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ABSTRACrr  OF  CONTRACTS  IN   FORCE. 

Drilling  test  holes  at  each  of  Dams  Nos.  B,  3^  4,  and  5,  Ohio  River, 

Contractor:  The  Preslar-Crawley  Manofactnring  Comx>any,  Cinciimati,  Ohio. 
Rates:  Drilling  through  loose  material,  $3.50  i)er  linear  foot;  drilling  into  rock, 
$3.50  per  linear  foot. 
Date  of  approval. « 

Date  of  beginning  work:  May  15,  1902. 
Date  of  expiration:  90  fair  workmg  days. 

Constructing  500  linear  feet  of  Chanoine  Dam  and  its  protection  crib  across  the 

navigable  pass  at  Dam  No,  2,  Ohio  River, 

Contractor:  The  Evansville  Contract  Company^,  Evansville,  Ind. 

Rates:  Cofferdam,  $9  per  linear  foot;  ronnd  pilmg,  40  cents  per  linear  foot;  sheet 
piling,  40  cents  per  linear  foot;  common  excavation,  50  cents  per  cubic  ^ard;  rock 
excavation,  $3  per  cubic  yard;  bolt  holes  in  masonry,  50  cents  per  linear  foot; 
channel  dredging,  30  cents  per  cubic  yard;  removing  Merriman's  dike,  $10  per 
linear  foot;  stone  filling,  $2  per  cubic  yard;  gravel  filling  60  cents  per  cubic  yard; 
concrete,  $4  per  cubic  yard;  oak  timber  (permanent),  $60  jwr  M  feet  B.  M.;  nem- 
lock  timber  (permanent),  $40  per  M  feet  B.  M.;  cast  iron,  4f  cents  per  pound; 
wrought  iron  and  steel,  4f  cents  per  pound;  bolts,  nuts,  washers,  spikes,  etc.,  ^ 
cents  per  x)ound;  wrought-iron  pipe,  3-inch  diameter,  75  cents  i)er  linear  foot; 
wrougnt-iron  pipe,  4-inch  diameter,  $1  per  linear  foot. 

Date  of  approval:  May  28,  1901. 

Date  of  beginning  work:  July  31,  1901. 

Date  of  expiration:  150  fair  worMng  days  (extended  for  a  reasonable  period). 

Dredging  at  Dam  No,  £,  Ohio  River, 

Contractor:  The  Evansville  Contract  (Domx>any,  Pittsburg,  Pa, 

Rate:  39  cents  per  cubic  yard. 

Date  of  approval:  October  11, 1902. 

Date  of  beginning  work:  October  81, 1902. 

Date  of  expiration:  100  fair  working  days. 

Paving  slopes  on  esplanade  at  Lock  No,  S,  Ohio  River, 

Contractor:  The  Evansville  Contract  (Dompany,  Pittsburg,  Pa. 

Rate:  $1.25  per  square  yard. 

Date  of  approval:  October  13, 1902. 

Date  of  beginning  work:  November  1, 1902. 

Date  of  expiration:  50  fair  working  days. 

Dredging  near  Dam  No,  S,  Ohio  River, 

Contractor:  Monongahela  and  Western  Dredging  Comx>any,  Pittsburg,  Pa. 
Rates: 

Dredging,  33  cents  per  cubic  yard. 

Material  deposited  behind  land  wall  at  Lock  No.  3,  22  cents  i)er  cubic  yard. 
Date  of  approval:  June  17, 1902. 
Dale  of  beginning  work:  July  21.  1902. 
Date  of  expiration:  March  21, 1903  (extended  for  a  reasonable  i)eriod). 

Constructing  500  feet  of  Chanoine  Dam  and  its  protection  crib  at  Dam  No,  4,  Ohio 

River,  and  for  modification  of  cofferdam. 

Contractor:  ^tna  Construction  Company,  Wheeling,  W.  Va. 

Rates:  Original  contract.  0)fferdam,$15  per  linear  foot;  round  piling,  80  cents 
per  linear  foot;  sheet  piling,  35  cents  per  linear  foot;  common  excavation;  40  cento 
per  cubic  yard:  rock  excavation.  $1  per  cubic  yard;  bolt  holes,  50  cento  per  linear 
foot:  stone  filling,  $2.50  per  cubic  yard;  gravel  filling,  30  cento  per  cotnc  yard; 
esplanade  filling,  35  cento  per  cubic  yard;  concrete  masonry ,  $3.50  per  cubic  Tard: 
oak  timber  (permanent),  $45  per  M  feet  B.  M.;  hemlock  timber  (permazieiit)»$95 
per  M  feet  B.  M. ;  cast  iron,  4  cento  per  pound;  wrought  iron  and  steel,  4  cent 

a^^eTgeucy  contract. 
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ponnd;  bolts,  nuts,  washers,  spikes,  etc.,  4  cents  per  pound;  wronght-iron  pipe, 
3-inch  diameter.  50  cents  per  hnear  foot;  wrought-iron  jivpe,  4-inch  diameter,  50 
cents  per  linear  foot.  Channel  dredging  and  bank  protection:  CJhannel  dredging, 
30  cents  per  cubic  yard;  round  piling,  30  cents  per  linear  foot;  oak  timber,  $45  per 
M  feet  B.  M. ;  bolts,  nuts,  washers,  etc. ,  4  cents  per  pound;  stone  filling,  $3  per 
cubic  yard. 

Rates:  Supplemental  contract.  For  so  much  material  as  would  be  required  to 
construct  a  cofferdam  12  feet  wide  and  15  feet  high  (these  being  the  average  dimen- 
sions of  the  cofferdam  provided  for  in  the  original  contract),  $15  per  linear  foot; 
for  all  material  in  place  in  excess  of  the  amount  required  to  constract  a  cofferdam 
12  feet  wide  and  15  feet  high,  hemlock  timber,  $45  per  M  feet  6.  M.;  bolts,  nuto, 
and  washers,  6  cents  i>er  pound:  gravel  filling,  $1.15  per  cubic  yard. 

Date  of  approval:  Original  contract,  July  18, 1901 .  Supplemental  contract.  May 
26, 1902. 

Date  of  beginning  work:  Original  contract,  September  20,  1901. 

Date  of  expiration:  Original  contract,  250  fair  working  days.  Supplemental 
contract,  60  additional  days. 

Building  about  4()0feetof  Chanoine  Dam  {excepting  tJie  movable  parts),  complete, 

for  navigable  pass  of  Dam  No.  5,  Ohio  River. 

Contractor:  Robert  A.  Cummings,  Pittsburg,  Pa. 

Rates:  Hemlock  timber.  $35  i)er  M  feet  B.  M.;  oak  timber,  $70  per  M  feet 
B.  M.;  sheet  piling,  $50  per  M  feet  B.  M.;  round  piling  50  cents  per  linear  foot; 
stone  filling  $3.50  per  cuoic  yard;  common  filling  50  cents  per  cubic  yard;  conmion 
excavation,  50  cents  per  cubic  yard;  iron  and  steel,  4  cents  per  pound;  wire  rope, 
7  cents  i)er  linear  foot;  wire-rope  clips,  30  cents  each;  iron  pipe,  2-inch,  85  cents 
I)er  linear  foot;  iron  pipe,  3-inch,  60  cents  per  linear  foot;  iron  pipe,  4-inch,  80 
eents  per  linear  foot;  concrete,  $7.50  per  cubic  yard. 

Date  of  approval:  September  18, 1902. 

Date  of  beginning  work:  October  17,  1902. 

Date  of  expiration:  200  fair  working  days. 

Building  two  masonry  piers  and  south  shore  abutment  of  Dam  No.  6,  Ohio  River. 

Contractor:  The  Evansville  Contract  Company,  Pittsburg,  Pa. 

Rates:  Brick  masonry,  $15  per  cubic  yard;  coping  masonry,  $20  per  cubic  yard; 
ashlar  masonry,  $12.50  per  cubic  yard;  dimension  stone,  $20  per  cubic  yard;  com- 
mon filling,  65  cents  per  cubic  yard;  common  excavation,  65  cents  per  cubic  yard; 
iron  and  steel,  5  cents  per  pound;  iron  pipe,  3-inch,  75  cent  per  linear  foot;  iron 

Eipe,  4-inch,  $1  per  linear  foot;  concrete  $7.50  per  cubic  yard;  for  stone  furnished 
y  the  United  States,  $10  per  cubic  yard,  and  for  cement  furnished  by  the  United 
States,  $1.75  per  barrel  shall  be  deducted  from  moneys  due  or  to  become  due  the 
contractor. 
Date  of  approval :« 

Date  of  beginning  work:  October  20, 1902. 
Date  of  expiration:  60  fair  working  days  (extended  for  a  reasonable  period). 

Fumi4thing  Atlas  Portland  cement  for  Dams  Nos,  4  and  6,  Ohio  River, 

Contractor:  Atlas  Portland  Cement  Comjjany,  New  York,  N.  Y. 
Rates:  F.  o.  b.  cars  Legionville,  Pa.,  $2.84  per  barrel;  f.  o.  b.  cars  Merrill,  Pa., 
$2.34  \)er  barrel. 
Date  of  approval:  May  15, 1903. 
Date  of  beginning  work:  15  days  after  date  of  order. 
Date  of  expiration:  December  81, 1903. 

Furnishing  cover  plates,  Dam  No.  6,  Ohio  River, 

Contractor:  John  P.  McGuire,  Cleveland,  Ohio. 

Rate:  $995. 

Date  of  approval: « 

Date  of  beginning  work:  March  7, 1903. 

Date  of  expiration:  April  21, 1903. 


a  Ehnergency  contract. 
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Drilling  test  holes  in  the  Ohio  River  at  or  near    ♦    ♦    ♦    the  proposed  sites  for 

Locks  and  Dams  Nos.  7    *    *    *. 

Contractor:  The  Preslar-Crawley  Manufacturing  Comx>any,  Cmcinnati,  Ohio. 
Rates: 

Drilling  throngh  loose  material,  $3  per  linear  foot. 

Drilling  through  hard  material,  $5  per  linear  foot. 
Date  of  approval:  f^ 

Date  of  beginning  work:  Aogust  26, 1902. 
Date  of  expiration:  150  fair  working  days. 

Furnishing  and  delivering  one  hoisting  engine  at  Dam  No,  6,  Ohio  River, 

Contractor:  American  Hoist  and  Derrick  Comx>any,  St.  Paul,  Minn. 

Rate:  $1,235. 

Date  of  approval: « 

Date  of  beginning  work:  February  27, 1903. 

Date  of  expiration:  March  29, 1903. 

Paving  slopes  on  esplanade  at  Lock  No,  4,  Ohio  River, 

Contractor:  ^tna  Construction  Company,  Wheeling,  W.  Va. 

Rate:  $1.25  per  square  yard. 

Date  of  approval:  December  10, 1902. 

Date  of  begrinning  work:  December  31, 1902. 

Date  of  expiration:  50  fair  working  days. 


GG  7. 

CONSTRUCTION  OF  LOCKS  ANf)  DAMS  AT  HERR  ISLAND,  ABOVE 
HEAD  OF  SIX  MILE  ISLAND,  AND  AT  SPRINGDALE,  ALLEGHENY 
RIVER. 

A  detailed  description  of  the  work  done  during  the  fiscal  year  end- 
ing June  30,  1903,  will  be  found  in  the  attached  report  of  Assistant 
Engineer  J.  W.  Arras. 

Money  statement, 

Jnly  1, 1902,  balance  nnexx)ended |429,255.29 

June  30,  1903,  amonnt  expended  during  fiscal  year 108, 976. 18 

July  1,  1903,  balance  unexpended 320,279.11 

July  1, 1903,  outstanding  liabilities 5,249.49 

July  1,  1903,  balance  available 815,029.62 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 295, 842. 77 

Amount  (estimated)  required  for  completion  of  existing  project (*) 


APPROPRIATIONS. 


Augusts,  1886 $37,500 

August  11, 1888 35,000 

September  19, 1890 35,000 

July  13, 1892 40,000 

August  18, 1894 40,000 

June3, 1896 50,000 


June4, 1897 $850,000 

July  1,1898 800,000 

March  3, 1901 126,000 

June  28,  1902 1 118,600 


Total 1,182,000 


«  Emergency  contract. 

&In  report  printed  in  H.  Doc.  No.  371,  Fifty-seventh  Conffress,  first  session, 
it  was  estimated  that  the  completion  of  this  project  will  cost  $148,782  more  than 
the  limiting  cost  fixed  by  Congress. 
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ABSTRACT  OF  CONTRACTS  IN   FORCE. 

Ccmstructing  two  locks  and  ilams  on  Allegheny  River  at  Six-Mile  Island  {No.  2) 

and  at  Springdale  {No,  .f).a 

Contractors:  Sloan.  Mcllvain  &  Ott  Bros.,  Allegheny,  Pa. 

Lock  and  dam  No.  3. 

Rates:  Orig^al  contract.  Lock  and  abutment.  Grubbing  and  clearing,  $142; 
earth  excavation,  12  cents  per  cubic  yard:  hardpan  excavation,  75  cents  per  cubic 
yard;  rock  excavation,  $1.75  per  cubic  yard:  embankment,  $2.19  per  cubic  yard; 
concrete  of  natural  cement,  $4.18  per  cubic  yard;  concrete  of  Portland  cement, 
$5.57  per  cubic  yard;  stone  filling  in  cribs,  $1  per  cubic  yard;  stone  paving  of 
cribs,  $1.10  per  square  yard;  stone  paving  of  river  bank,  $1.40  per  square  yard; 
white  oak  in  gates,  $47  ])er  M  feet  B.  M. :  white  oak  in  quoins  and  sills,  $60  per  M 
feet  B.  M.:  white  oak  in  cribs,  abutments,  and  gate  spars,  $44  per  M  feet  B.  M.; 
hemlock  in  cribs,  $19.50  per  M  feet  B.  M. ;  button-head  driftbolts  in  cribs,  1.7  cents 
per  pound. 

Rates:  Original  contract.  Dam.  White  oak  timber,  $30  per  M  feet  B.  M.; 
hemlock  timber,  $19.50  per  M  feet  B.  M. ;  white  oak  sheeting  on  back  of  dam,  $28 
per  M  feet  B.  M.;  riprap  stone  filling,  $1.07  per  cubic  yard:  button-head  drift- 
bolts,  1.7  cents  per  pound;  dredging  foundation,  16  cents  per  cubic  yard;  refill- 
ing for  dam,  15  cents  per  cubic  yard:  backing  of  dam,  15  cents  per  cubic  yard; 
hemlock  piles  in  place,  $4.32  each;  hemlock  sheeting  and  scantling  in  foundation, 
$16  per  M  feet  B.  M. 

Rates:  Supplemental  contract,  covering  additional  work  at  the  following  prices: 
Oak  piles,  $8.62  each;  white  oak  lumber,  $40  per  M  feet  B.  M.;  hemlock  lumber, 
$27.50  per  M  feet  B.  M.;  button-head  driftbolts,  3  cents  per  pound;  protection 
stone  below  dam,  $2.25  i)er  cubic  yard;  riprap  stone  filling,  if  any,  $1.20  per  cubic 
yard;  gravel  filling  in  dam,  30  cents  per  cubic  yard. 

Date  of  approval: 
Original  contract,  July  8,  1897. 
Supplemental  contract,  July  13,  1901. 

Date  of  beginning  work:  May  25,  1898. 

Date  of  expiration:  September  26,  1901  (extended  for  a  reasonable  period). 

Building  a  lockniaster's  dwelling  at  Herr  Island  dam,  Allegheny  River. 

Contractor:  Samuel  H.  McCain,  Allegheny,  Pa. 

Rate:  $6,806. 

Date  of  approval:  * 

Date  of  beginning  work:  November  11,  1902. 

Date  of  expiration:  Three  months  thereafter. 

Building  a  lock,  ttvo  guide  walls,  a  guard  crib,  and  abutment  for  dam  at  Six-Mile 

Island,  Allegheny  River. 

Contractor:  The  Dravo  Contracting  Company,  Pittsburg,  Pa. 

Rates:  Rock  excavation,  $1.10  per  cubic  yard;  hard  pan  excavation,  $1.10  per 
cubic  yard;  gravel  excavation,  $t.  10  per  cubic  yard;  concrete,  $7.10  per  cubic 
yard:  oak  timber,  $62  per  M  feet  B.  M.;  hemlock  timber,  $46.50  per  M  feet  B.  M.; 
stone  ballast,  $3.10  per  cubic  yard;  paving,$4.65i)er  square  yard;  driftbolts,  5  cents 
per  ix)und. 

Date  of  approval:  January  8,  1903. 

Date  of  beginning  work:  April  1,  1903. 

Date  of  expiration:  November  15.  1904. 


REPORT  OF  MR.  .T.  W.  ARRAS,  ASSISTANT  ENGINEER. 

I^ocAr  and  dam  at  Herr  Island  {No.  1). — This  structure  was  completed  and  was 
assigned  to  **  Operating  and  Care  of  Canals,  etc.,"  on  January  1,  1903.     Between 

«  By  supplemental  contract,  dated  November  29. 1901.  approved  by  Secretary  of 
War  December  13, 1901,  this  contract  was  abrogated  so  far  as  it  pertained  to  lock 
and  dam  at  Six-Mile  Island  (No.  2). 

ft  Emergency  contract. 
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August  7  aiul  November  1.")  Hingston  &  Pihl,  contractors  for  the  foundations, 
placed  the  larg(%  rough  protection  stone  along  the  face  of  the*  abntment  below  the 
dam,  do(*ked  the  apnm  cribs  b<?lowtho  l)ear-trap  weirs,  finished  the  concrete  work 
at  the  hinges  of  the  bear-trap  gates,  and  built  their  upi)er  concrete  sills,  placed  the 
steel  rubbing  bars  and  mortar  facing  in  the  recesses  of  the  piers,  paved  both  gui<ie 
cribs  at  the  lock,  and  performed  all  of  the  pumping  of  water  lealoige  from  the 
cofferdam  inclosure,  as  required  under  their  contract.  At  the  same  time  Thomas 
Marshall  erected  in  place  the  four  gates  in  the  bear-trap  weirs,  tested  the  two 
lower  gates  for  watertightness.  and  passed  all  four  through  their  entire  range  of 
motion.  Upon  the  completion  of  the  permanent  works  the  contractors  for  the  foun- 
dations removed  the  remaining  pijrtions  of  cofferdams,  560  feet  long,  as  required, 
and  dredged  the  river  bed  above  the  l)ear-trap  weirs  to  the  level  of  their  resi^ective 
sills,  which  work  was  finished  on  January  H,  1903. 

The  following  is  a  statement  of  materials  furnished  and  placed  and  work 
performed  by  the  contractors: 

Oak  lumber feet  B.  M..  79,443 

Stone  prot<?ction cubic  yards. .  90 

Concrete  .   .       do l;J3 

Stone  paving square  yards. .  4o0 

Excavation cubic  yards. .  2, 991 

Pumping,  cofferdam. .  _ days. .  115 

Wrought-iron  bolts,  etc pounds..  19,2^2 

Wroughtsteel do 426,965 

Bronze  .  - do 1, 390 

Springs,  steel do 3,278 

Cast  iron do 7, 590 

Steel  castings do 78, 967 

After  an  ineffectual  effort  to  secure  bids  for  construrting  a  maneuvering  boat 
for  operating  the  Chanoine  wickets  of  the  navigable  pass,  materials  were  purchased 
and  the  hull  (Constructed  by  the  hired  labor  force.  The  machinery  was  manufac- 
tured by  Thomas  Carlins*  Sons  Company,  and  subsequently  installed  on  the  boat 
by  them.  The  hired  labor  force  also  placed  the  bumping  planks  on  the  lock  gates; 
set  the  culvert  intake  shutters  and  screens,  valve  operating  gearing,  propeller 
pump  and  motor  and  air  compressor  plant,  cover  plates,  etc. ,  at  the  bear-trap  piers 
and  abutment:  resurfivced  the  walls  of  the  apron  cribs  below  the  bear-trap  gates; 
set  the  valve  and  lock  gate  operating  devices  at  the  lock,  the  gates  having  been 
previously  launched,  conveyed  to  the  lock,  placed  in  position,  and  anchored  by  the 
repair  force  from  the  Monongahela  River  works:  adjusted  the  lock  gates  and 
valves  and  removed  gravel  deposits  from  the  lock  chamber;  equipped  the  maneu- 
vering boat;  razed  the  cement  storehouse  on  the  site  of  the  lockmaster's  house: 
excavated  the  cellar,  constructed  the  sewer  sj^stem,  concrete  foundation,  and  con- 
crete cellar  floor  for  the  lockmaster's  house,  and  performed  inspection  duties  on 
parts  of  the  work  under  contract. 

The  contract  for  erecting  the  superstructure  of  the  lock  house  was  let  to  S.  H. 
McCain,  of  Allegheny,  Pa. ,  for  $6,806.  The  building  is  a  brick  veneered  frame  in 
two  flats,  having  six  rooms  and  a  hallway  on  each  floor.  The  contractor  began 
his  work  on  November  11.  1902,  and  completed  it  in  March,  1903. 

The  lock  l)eing  practically  completed  was  put  into  active  service  for  commerce 
on  December  2,  1902.  and  so  continued  until  turned  over  to  "  Operating  and  Care, 
etc.,'*  on  January  1, 1903. 

Lock  and  dam  at  SLv-Mile  Island  {No.  J). — The  funds  available  for  the  prosecu- 
tion of  this  work  at  the  beginning  of  the  fiscal  year  were  sufficient  only  for  the 
construction  of  the  lock  and  the  abutment  for  the  dam.  When  therefore  the 
approval  of  the  title  to  the  land  acquired  from  the  city  of  Pittsburg  was  announced 
by  the  Department  of  Justice,  and  the  plans  and  specifications  for  those  parts  of 
l^he  work  were  completed,  bids  were  solicited  and  the  work  let  to  the  Dravo  Con- 
tracting Company,  of  Pittsburg,  Pa.,  under  a  contract  dated  December  31,  1902. 
Later  the  drawings  for  lock  irons,  valves,  and  their  operating  gearings,  iron  hol- 
low (quoins,  snubbing  posts,  anchorages,  etc.,  were  prepared  and  a  contract  for 
their  manufacture  made. 

Early  in  April  the  contractor  for  the  lock  and  abutment  commenced  the  deliv- 
ery of  materials  and  plant  for  the  work,  and  on  April  25  the  constraction  of  a  cof- 
ferdam for  the  lock  was  begun.  The  location  of  this  lock  is  fairly  in  the  running 
channel  of  the  river,  in  very  swift  rapids,  making  the  building  of  the  cofferdam 
both  difficult  and  expensive.    Until  the  Herr  Island  dam  was  raised  on  June  d, 
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progress  had  been  discouragingly  slow,  but  thereafter  the  pool  produced  at  the  site 
of  Lock  No.  2  enabled  the  work  to  proceed  satisfactorily.  At  the  end  of  the  year 
the  cofferdam  was  practically  finished  and  much  of  the  excavation  for  the  f onnda- 
tion  cf  the  lock  and  the  loc^k  floor  made.  The  permanent  work  accomplished  was 
5,659  cubic  yards  of  gravel  and  rock  excavation.  Several  car  loads  of  cement  have 
also  been  delivered  at  the  lock  site,  of  which  the  prest^ribed  tests  were  underway. 

Lock  (tnd  dam  at  Springdale  {No. ./). — Numerous  freshets  scattered  throughout 
the  entire  yt^ar  made  it  an  exceedingly  unfavorable  one  for  the  completion  of  this 
structure,  which  from  the  first  of  the  year  on  required  low  water.  The  lock  under- 
went ])rat:tically  no  changes  during  the  year,  every  effort,  when  conditions  i)roved 
favorable,  having  been  concentrated  in  an  endeavor  to  complete  the  abutment, 
and  espet.'ially  to  construct  the  remainder  of  the  dam  ])elow  the  low- water  surface. 
At  the  abutm<^  nt  the  main  concrete  core  wall  in  prolongation  of  the  crest  of  the 
dam  was  completed,  the  core  wall  at  the  lower  end  of  the  abutment  crib  nearly 
constructed,  the  necessary  embankment  between  these  walls  made,  and  the  concrete 
paving  placed  to  alx)ut  the  elevation  of  the  crest  of  tho  dam.  All  of  the  material 
that  had  dejjosiU^d  in  the  excavation  made  for  the  remainder  of  the  dam  during 
the  previous  year  was  removed,  and  the  submerged  cribwork,  580  feet  long,  placed 
in  two  s(;ctions.  The  first  section.  200  feet  long,  50  feet  wide,  and  16  feet  deep, 
was  sunk  into  position  next  adjoining  the  lock  in  August.  About  CO  i)er  cent  of 
the  stone  and  gravel  ballast  was  placed  in  it,  the  piles  diiven  along  the  downstream 
face,  a  part  of  the  horizontal  apron  decked,  and  the  upstream  face  sheathed  with 
two  thicknesses  of  planks.  The  section  closing  the  gap  in  the  middle  of  the  river, 
389  by  50  by  16  feet,  was  settled  into  position  during  a  temporary  subsidence  of  the 
rises  in  the  latter  part  of  October  and  in  November.  Only  about  one-half  of  the 
reciuired  ballast  had  been  deposited  in  this  crib  when  winter  set  in,  but  the  piles 
along  the  downstream  face  and  sheathing  on  the  upstream  face  were  nearly  all 
placed.  The  work  yet  to  be  done  on  this  structure  comprises  building  and  setting 
the  lock  gates  and  part  of  their  hollow  quoins,  setting  two  lock  valves  and  the 
operating  gearing  for  both  lock  gates  and  valves,  paving  the  guide  cribs,  construct- 
ing the  dam  from  1  foot  above  low  water  to  top,  a  height  of  1 1  feet,  placing  remain- 
der of  filling  in  submerged  cribwork  of  dam,  depositing  gravel  backing  above  dam, 
and  paving  abutment  from  level  of  crest  of  dam  to  top  of  bank. 

The  materials  furnished  and  placed  and  work  done  under  this  contract  during 
the  year  were  as  follows: 

Earth  excavation  and  dredging cubic  yards. .  9, 337 

Embankment do 300 

Gravel  filling  in  dam  and  backing do 5, 639 

Concrete,  Portland  cement ..do 531 

Stone,  ballast  and  protection do 2, 286 

White-oak  lumber feetB.  M..  102,176 

Hemlock  lumber do 454, 378 

Oak  ])iles - number. .  237 

Driftbolts pounds..  38,522 


G  G   8. 


OPERATING  AND  CARE  OF  HERR  ISLAND  DAM  (NO.  1),  ALLEGHENY 

RIVER. 

This  Structure  was  assigned  to  "Operating  and  Care  of  Canals, 
etc.,"  on  January  1,  1903.  At  that  time  the  lock  was  in  service  and 
the  dam  down.  Except  when  flooded,  the  lock  continued  in  service 
throughout  tfie  remainder  of  the  fiscal  year.  The  sills  of  the  lock 
being  2  feet  lower  in  elevation  than  the  sill  of  the  navigable  pass  of 
tlie  dam,  heavily  laden  craft  begin  to  pass  through  the  lock  when  the 
depth  of  water  on  the  pass  sill  falls  below  7  feet.  As  the  stage  of 
water  diminishes  the  volume  of  traffic  through  the  lock  increases  until 
at  the  lower  stages  practically  all  of  it  is  locked  by  the  dam. 
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On  April  2G  and  27,  when  the  water  for  the  first  time  this  season 
approached  conditions  favoring  the  establishing  of  Herr  Island  pool, 
the  initial  attemnt  was  made  to  raise  the  entire  dam.  The  wickets  of 
the  navigable  pass,  50()  feet  wide,  were  raised  first.  No  difficulty  was 
experienced  in  this  operation,  all  of  the  wickets  being  in  good  condi- 
tion except  one  which  had  been  injured  by  tugs  and  was  taken  out. 
On  the  27th  and  28th  and  again  on  the  30th  efforts  were  made  to  raise 
the  bear-trap  gates  by  means  of  air  pumped  into  the  lower  gates  com- 
bined with  a  water  head  of  from  3  to  4  feet,  due  to  the  raising  of  the 
pass,  but  they  failed  even  to  move  them.  No  definite  conclusion  was 
formed  as  to  the  cause  for  the  failure  of  the  gates  to  rise,  but  two 
slight  modifications  suggested  themselves  as  worthy  of  consideration — 
first,  that  the  culvert  intakes,  which  were  in  the  faces  of  the  piers, 
should  be  so  changed  or  otherwise  arranged  as  to  direct  the  flow  of 
water  into  them  instead  of  permitting  it  to  flow  swiftly  by,  perhaps 
creating  a  siphonic  effect  and  materially  diminishing  the  effective 
head  underneath  the  gates,  and,  second,  that  the  valves  for  distribu- 
ting the  air  into  the  various  compartments  of  the  lower  gates  should 
be  changed  from  ordinary  service  valves  to  special  valves  of  neat 
adjustment,  giving  prompt  and  absolutely  perfect  control  of  the  air 
distribution.  To  accomplish  these  changes  the  pass  was  lowered  on 
May  1.  The  desired  alterations  in  the  culvert  openings  of  the  central 
pier  were  effected  by  placing  below  them  two  temporary  wooden  spur 
deflecting  shutters,  G  feet  wide  by  10  feet  high,  and  in  the  intake  of 
the  outer  pier  by  cutting  a  new  opening  in  the  opposite  side  of  the 
pier  above  the  wickets. 

With  these  changes  made,  the  new  air  valves  in  place,  and  the 
40-inch  propeller  screw  pump  installed  in  the  central  pier,  several 
experimental  trials  at  raising  the  bear-trap  gates,  both  in  compara- 
tively still  water  and  with  what  head  could  be  created  at  low  water, 
such  as  then  prevailed,  by  raising  the  wickets  of  the  pass,  were  made. 
No  effort  was  made  to  develop  the  greatest  efficiency  of  the  propeller 
pump,  which,  although  doubtless  capable  of  rendering  a  valuable 
service  with  perhaps  slight  modifications,  having  failed  of  its  purpose 
at  the  initial  trial,  its  use  for  the  time  being  was  abandoned.  The 
effectiveness  of  the  pneumatic  lifting  feature  of  the  gates  was  readily 
demonstrated,  the  12-foot  gate  rising  about  8  feet,  or  2  or  more  feet 
above  the  water  level,  and  the  10-foot  gate  4  feet,  or  1  foot  above  the 
same  in  still  water,  and  either  gate  close  to  the  water  surface  with  a 
small  head  discharging  over  it.  However,  in  all  of  these  experiments 
the  gates  failed  to  respond  to  the  water  head.  In  every  other  respect 
they  maneuvered  satisfactorily. 

The  final  i-esults  of  the  several  trials  to  raise  the  gates  seemed  to 
point  conclusively  to  excessive  water  leakage  somewhere  about  or 
between  the  gates  as  the  source  of  the  difficulty.  Acting  upon  this 
assumption,  the  mechanical  lifting  devices  were  attached,  the  gates 
suspended  as  high  above  the  water  as  practicable,  and  measures  taken 
to  close  temporarily,  by  means  of  thin  boards  fastened  to  the  under 
side  of  the  upper  gates,  as  much  of  the  space  between  the  upper  and 
lower  gates  of  each  weir  as  possible.  This  work  was  completed  on 
June  2.  At  that  time  the  dam  was  down  except  a  few  wickets  at  the 
lock.  The  bear-trap  gates  were  first  raised  as  high  as  the  air  would 
lift  them,  the  larger  one  standing  at  about  2  feet  above  the  water 
level  and  the  smaller  one  10  inches  above.  The  wickets  were  then 
raised  and  needles  put  on.    Both  bear-trap  dams  responded  promptly 
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to  the  increasing  head  of  water,  the  12-foot  one  rising  to  the  top  under 
the  influence  of  a  15-inch  head  and  the  10-foot  one  of  about  a  30-inch 
head.  The  process  of  raising  the  entire  dam  required  five  and  three- 
fourths  hours. 

The  dam  remained  in  position  until  the  rise  of  June  23,  when  it  was 
lowered,  and  because  of  continued  high  water  was  not  again  raised 
during  the  month.  While  the  dam  was  up  all  traffic  was  passed 
through  the  lock  without  delay  or  difficulty,  every  part  of  the  plant 
giving  prompt  and  satisfactory  service. 

The  first  occasion  for  lowering  the  dam,  on  June  23,  afforded  an 
opportunity  for  further  experiments  with  the  bear-trap  gates.  When 
it  became  necessary  to  flush  the  pool  the  gates  of  the  12-foot  weir  were 
lowered;  after  the  pool  had  been  reduced  about  2  feet,  and  with  a 
head  of  oiny  4.5  feet,  these  gates  were  successfully  raised  by  the  appli- 
cation of  the  water  head  alone,  no  air  or  other  extraneous  assistance 
being  required.  Later  when  owing  to  the  rise  it  became  necessary 
to  repeat  the  flushing  process,  the  same  weir  was  again  lowered  and 
with  a  head  of  5,7  feet  rose  much  more  rapidly  than  before.  Subse- 
quently with  both  bear-trap  weirs  down  the  gates  of  the  smaller  o)ie 
rose  readily  with  the  assistance  acquired  from  five  minutes'  pumping 
of  air  into  it  by  a  small  air  pump.  After  the  rise  had  subsided  some- 
what, and  before  a  head  had  been  created  by  raising  the  navigable 
pass,  air  was  introduced  into  the  lower  gates  of  both  weirs,  under  the 
influence  of  which  alone  the  12-foot  bear-trap  repeatedly  rose  to  its 
full  height,  and  the  10-foot  one  to  above  one-half  its  height.  While 
it  is  probable  that  some  minor  improvements  will  be  made  to  these 
bear-traps  with  a  view  to  facilitating  their  maneuvering,  yet  in  their 
present  state  the  results  of  their  first  month's  operatioil  are  sufficient 
to  indicat.e  their  value  for  the  prompt  regulation  of  the  pool,  and  in 
general  their  success  has  been  fairly  well  established. 

From  the  time  the  dam  was  raised  and  all  traffic  passed  through  the 
lock,  so  many  lockages  occurred  at  various  hours  of  the  night  that  it 
became  necessary  to  immediately  pro  vide  for  these  by  putting  on  duty 
a  night  force  of  lock  men. 


ALLOTMENT  OF  FUNDS. 


January  9,  1903 :  $9,610 


Classified  statement  of  expenditures  incurred  in  operating  and  care  of  Herr  Island 
dam,  Allegheny  River,  for  six  months  of  the  fiscal  year  ending  June  30,  1903, 


Item.  Amotiiit. 


Salaries  and  waget) $3,65C04 

Mim'dlanoonH  supplies  and  services 1,601.68 


Total 


5,2:^.62 
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COMMERCE  PASSING    HERR    ISLAND    DAM,   ALLEGHENY  RIVER,   DURING  SIX   MONTHS 

ENDING  JUNE  30,  1903. 


Nmnber.!     Tons,  o 


Steamboats 

Coal  boats,  bargre^  hats,  boat  bottoms,  etc 

Rafts 

Othe  r  craft 

Bargres,  flats,  etc.  (new; 

Coal 


Coal-boat  bottoms  (n.5W ) 

Farm  prodncts 

Gheneral  merchandise 

Gravel 

Lath 


2,tfl  I 

8,ias , 

186  I 
117 
80 


Lumber 

Manure 

Posts,  check,  pit,  etc 

Sand - 

Bteel  rails  and  other  iron  prcjducts 

Stone 

Timber 


79,400 

8.424 

Sou 

160 

44,3t« 

a 

-   9,0« 

aoo 

15.406 

181.563 

251 

2St 

29,480 


('  2,000  pounds. 


The  above  report  of  traffic  includes  in  the  half  vear  period  covered,  the  months  of  January, 
February,  and  March,  during  which  navigation  on  the  AUegheny  is  necessarily  very  light,  owing 
to  the  largre  quantities  of  heavy  ice  the  river  puts  out  at  that  time. 


G  G  9. 


IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA.. 


This  work  comprises  open-channel  improvement  and  its  mainte- 
nance. 

During  the  fiscal  jenv  ending  June  30,  1903,  the  work  was  limited 
to  the  removal  of  obstructions  and  the  repair  of  existing  structures, 
as  follows: 

Red  Bank  dike. — The  temporary  repairs  made  to  this  dike  during 
the  previous  year  were  sufficient  to  prevent  its  absolute  destruction. 
However,  for  a  length  of  about  500  feet  nearly  all  the  stone  paving 
and  filling  below  the  crest  timber  wall  had  been  scoured  out  during 
the  previous  winter,  and  many  decayed  timbers  torn  off.  This  por- 
tion of  the  above  dike  was  repaired  by  hired  labor. 

The  following  is  a  statement  of  the  material  handled  and  work  done: 

Timber  removed feet  B.  M..  75,000 

Stone  filling  and  paving  removed cubic  yards. .  1, 000 

Iron  bolts  cut  and  removed ponnds. .  10, 000 

Oak  timber  placed .feet  B.  M. .  69, 4^ 

Iron  bolts  placed ponnds. .  13, 080 

Stone  replaced cnbic  yards. .  1, 200 

Stone,  new,  quarried  and  placed do 600 

Nicholson^ s  Islarid  dam. — Two  hundred  cubic  yards  of  large  rough 
stone  were  added  to  those  placed  below  the  crest  timber  wall  during 
the  previous  year,  and  any  of  the  latter  that  had  been  moved  by 
freshets  or  ice  were  restored  to  thf^ir  proper  place. 

Hickory  dam. — Slight  repairs  were  made  to  the  paving. 

Removal  of  obstructions. — On  September  1  a  force  of  1  foreman,  10 
laborers,  and  2  teamsters  with  teams  began  clearing  the  channel  of 
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obstructions  between  Warren  and  Tionesta,  Pa.,  a  reach  of  .'37  miles. 
Frequent  small  rises  interfered  considerably  with  this  work  and  made 
it  necessary  to  cover  the  ground  more  rapidly  than  was  dt-sirable  in 
order  to  secure  the  best  results;  however,  th*^  more  prominent  obstruc- 
tions were  taken  out,  and  points  where  navigation  was  most  difficult 
greatly  benefited.  At  White  Oak  chute  a  new  channel  was  excavated 
through  a  bar,  from  the  right  to  the  left  side  of  the  river.  A  smaller 
force  of  3  men  also  removed  some  objectionable  rock  obstructions 
from  the  channel  below  Oil  City,  particularly  at  the  mouth  of  Red 
Bank  and  Mahoning  creeks.  In  all  there  were  moved  536  cubic  yards 
of  bowlders,  350  cubic  yards  of  gravel,  and  G  snags. 

Money  sfafenieiit. 

Jnly  1,  1902,  balance  unexpended - $10,940.92 

Jnne  80,  1903,  amonnt  exx)ended  during  fiscal  year 8, 184. 59 


July  1,  1903,  balance  unexpended ^   2, 756. 83 

July  1,  1908,  outstanding  liabilities..  .-  -  13.73 


July  1 ,  1903.  balance  available - 2, 742. 60 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905.  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1.1JK)3 _.   15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


March3,1879 $10,000 

June  14,1880 .    20,000 

March8,1881 25,000 

August  2, 1882 -.      15,000 


July  13,1892 $25,000 

August  18, 1894 12,500 

June  3, 1896 12,500 

March3,1899.   15,000 


July5,1884 35, 000  !  August  17, 1900  (allotment)  .   .      5,000 


August  5, 1886 - 30,000 

August  11, 1888 25, 000 

September  19, 1890 20, 000 


June  13, 1902 10,000 

Total 260,000 


COMMERCIAL  STATISTICS,  CALENDAR  TEAR  1902. 

Again  the  usual  custom  of  gathering  the  commercial  statistics  of  the  Allegheny 
River  by  communicating  with  the  individual  shippers  and  receivers  of  freight  by 
water  has  been  followed,  that  being  the  only  means  available  for  securing  even  an 
approximate  estimate  of  the  water  ti  ansportation  of  the  valley.  Generally  reiK)rts 
of  river  trade  are  solicited  only  from  those  who  conduct  a  regular  navigation  busi- 
ness, and  little  or  no  effort  is  made  to  determine  the  volume  of  commerce  of  the 
much  larger  number  of  small  intermittent  shippers.  To  obtain  the  data  from 
which  the  statement  is  compiled,  letters  were  sent  to  141  parties,  of  whom  102,  or 
only  73  per  cent,  replied,  and  many  of  these  who  were  known  to  have  made  con- 
siderable shipments  indifferently  stated  that  they  had  transacted  no  river  business 
in  1 902.  Also,  the  statements  of  some  others  were  so  erratic  as  to  necessitate  throw- 
ing them  out  altogether.  In  view  of  these  conditions  and  the  further  fact  that 
doubtless  many  important  8hipi)er8  are  unknown  to  this  office,  it  is  probable  that 
the  commerce  of  the  entire  river  as  reported  will  not  exceed  75  per  cent  of  the  total 
river  transportation. 


1688       REPORT    OF   THE    CHIEF   OF    ENOINEERS,   U.   8.   ARMY. 

The  discrepancy  of  approximately  571,000  tons  between  the  reports  for  1901  and 
1 002  is  almost  wholly  accounted  for  in  the  items  of  sand  and  gravel,  and  is  evidently 
due  to  errors  in  the  reports  of  some  of  the  sand  companies. 


Articles. 


Quantity. 


Articles. 


Barges  (new ) 

Bark 

Battens  (boat) 

Boats  (bouse) 

Bottoms,  coal-boat  i  n(*w  > 

Brick «- 

Coal ^. 

Curbstone 

Flats  (new) 

General  frelj^ht 

Gravel 

Iron: 

In  pigs 

Scrap 

Structural 

Lath 

Lumber 

Machinery 


-  —  1 


Tonn.** 
8,340 
864 

180 

•JM,  i9H 

(SH 

491,013 

4,263 

1,184 

1,335 

477,804 

1.160 
451 
580 
384 
36,342 
860 


Manure 

PUes 

Pipe  (sewer ) . . 
Pol«» (brace)  .. 
Posts: 

Check 

Pit 

Sand 

Shingles 

Stone 

Tanks  (iron).. 
Ties  (railroad). 
Timber 


Total. 
Passengers. 


.number. 


a  2,000  pounds. 


Quantity. 


H^&D 

2,448 

fiUO 

912 

1.519 

12,  aw 

618,542 

79 

15,065 

191 

1,005 

127,078 


l,848,aa 


flO.OOO 


G  G  lo. 


EXAMINATION  OF  POOL  NO.  1,  OHIO  RIVER  (DAVIS  ISLAND  POOL) 
PITTSBURG.  HARBOR,  PENNSYLVANIA,  WITH  ESTIMATE  OF  COST 
OF  INCREASED  DEPTH  AND  ADDITIONAL  HARBOR  FACILITIES. 

United  States  Engineer  Office, 

Pittsburg^  Pa,^  August  10 y  190S. 

General:  The  Board  of  Officers  of  the  Corps  of  Engineers  ordered 
to  assemble  at  Pittsburg,  Pa.,  by  S.  O.  No.  23,  July  20,  1902,  Head- 
quarters Corps  of  Engineers,  U.  S.  Army,  to  consider  and  report  upon 
the  examination  at  and  below  Pool  No.  1,  Ohio  River,  made  with  a 
view  of  securing  increased  depth  and  additional  harbor  facilities  for 
the  city  of  Pittsburg,  and  to  submit  an  estimate  of  the  cost  thereof,  as 
provided  for  in  the  river  and  harbor  act  of  June  13,  1902,  has  the 
honor  to  submit  the  following  report. 

It  is  customary  to  accumulate  in  the  harbor  of  Pittsburg  during 
periods  of  low  water  large  quantities  of  bulky  freight,  such  as  coal, 
ii*ou,  and  similar  products,  loaded  in  boats  and  barges  drawing  from 
about  0  to  S^  feet  of  water.  At  times  as  much  as  a  million  tons  of 
freight  is  thus  harbored  in  the  vicinity  of  Pittsburg.  The  boats  and 
barges  are  kept  in  the  deep  water  above  the  Davis  Island  movable 
dam  until  a  rise  in  the  river  makes  it  possible  for  them  to  go  down 
the  stream.  As  soon  as  this  rise  comes  the  Davis  Island  dam  is 
lowered  and  the  fleet  of  boats  and  barges  passes  down  the  river  as 
rapidly  as  possible. 

There  are  inclosed  herewith  certain  photographs  that  show  the  con- 
gested condition  frequently  to  be  found  in  the  Pittsburg  Harbor. 
There  is  at  times  now  not  sufficient  room  to  harbor  the  freight  intended 
for  southern  and  southwestern  shipment  and  allow  room  for  the  rea- 
sonably safe  passage  of  packets  and  other  boats  in  the  harbor. 

In  considering  the  subject,  it  should  be  borne  in  mind  that  the 
requirements  for  a  harbor  such  as  that  of  Pittsburg  are  materially 
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different  from  those  of  a  tide-water  harbor.  Boats  suited  for  navip:at- 
ing  a  river  such  as  the  Ohio  do  not  anchor  but  are  tied  to  the  shore, 
and  generally  a  sloping  bank  is  necessary  for  them  to  tie  to  in  order 
that  they  may,  as  the  river  rises  and  falls,  be  readily  moved  to  or  from 
the  bank.  Several  conditions  limit  largely  the  portions  of  actual 
water  surface  that  can  be  used  for  harbor  purposes,  viz:  It  is  imprac- 
ticable to  maintain  throughout  the  entire  section  a  uniform  depth;  the 
regimen  of  the  stream  shows  deep  water  on  the  bend  sides  and  shallow 
water  on  the  points,  and  if  this  condition  is  changed  the  natural 
action  of  the  river  will  be  to  reproduce  it;  manufacturing  plants  and 
especially  railroads  along  the  banks  of  the  river  have  rendered  use- 
less for  general  harl:)orage  purposes  a  large  portion  of  the  harbor; 
experience  at  Davis  Island  Dam  has  shown  it  to  be  largely  impracti- 
cable to  operate  movable  dams  in  the  upper  part  of  the  Ohio  River 
during  the  winter  months,  so  that,  generally  speaking,  from  December 
until  May  Davis  Island  Dam  must  be  down  and  boats  must  be  har- 
bored at  places  where  the  water  will  be  of  sufficient  depth  without  the 
aid  of  the  dam.  The  question  of  converting  Davis  Island  Dam  into  a 
combined  dam,  part  of  the  height  movable  and  part  fixed,  so  as  to 
assure  a  sufficient  depth  of  water  in  and  about  Pittsburg  at  all  sea- 
sons of  the  year,  was  considered,  and  while  many  advantages  to,  and 
in  some  instances  necessities  of,  navigation  would  be  produced  by  this 
change,  the  question  can  not  be  decided  until  a  means  of  harboring 
all  the  freight  for  the  southern  markets  below  this  pool  is  decided 
upon  and  accomplished.  If  the  navigable  depth  of  the  Ohio  River  is 
to  be  made  only  6  feet,  a  great  portion  of  the  freight  intended  for  the 
southern  markets  will  only  be  shipped  as  it  is  now,  viz,  during  high 
stages  of  the  river,  when  a  draft  of  8^  to  9  feet  can  be  utilized,  and  the 
freight  for  such  shipments  must  be  harbored  in  Pool  No.  1,  Ohio 
River,  and  must  be  able  to  get  out  and  go  with  the  rise  without  the 
delay  in  locking,  which  would  be  forced  if  Davis  Island  Dam  was  con- 
verted for  a  considerable  portion  of  its  height  into  a  fixed  dam.  This 
phase  of  the  question  is  therefore  left  for  future  consideration  and 
determination  after  experience  has  been  had  with  a  harbor  of  suitable 
depth  below  this  dam. 

The  inclosed  map  of  Pittsburg  Harbor,  which  extends  from  Davis 
Island  Dam,  Ohio  River,  to  McKeesport,  Monongahela  River,  and  to 
Brilliant,  Allegheny  River,  shows  that  the  space  available  for  the 
Ohio  River  connection  is  from  Smithfield  Street  Bridge,  Monongahela 
River,  to  Davis  Island  Dam,  Ohio  River.  In  this  space  only  can 
Ohio  River  boats  now  come  and  assemble  their  tows  for  passage  down 
the  Ohio.  Barges  and  coal  boats  can,  however,  be  harbored  in  the 
space  from  Smithfield  street  to  Lock  No.  1,  Monongahela  River,  utiliz- 
ing the  smaller  Monongahela  River  towboats  to  transfer  them  into  the 
Ohio  River  connection  when  occasion  requires. 

The  pools  in  the  Monongahela  River  above  Lock  No.  1  are  lined 
with  manufacturing  plants,  and  the  active  commerce  on  this  portion 
of  the  river  is  so  large  that  an  extensive  use  of  these  pools  for  harbor- 
age purposes  can  not  be  had  without  interfering  with  such  commerce. 
Further,  the  locks  on  the  Monongahela  River  have  fixed  dams,  which 
necessitates  locking  such  boats  as  may  be  harbored  there  into  the 
Ohio  River  connection  before  they  can  reach  the  Ohio  River  boats. 
During  high  stages  of  water  this  is  often  impracticable  and  even  when 
practicable  is  a  slow  process.  Barges  and  boats  harbored  in  these 
pools  would  therefore  often  miss  a  suitable  stage  in  the  Ohio  River  for 
their  transportation  south.     For  these  reasons  there  should  be  pro- 


1600      RKPORT   OF   THE   CHIEF   OF   ENGINEERS,   U.   8.  ABMT. 

vicled  in  the  Pittsbiirp:  Harbor  district  suflieient  harborajre  for  all  of 
the  barges  and  towl)oats  intended  for  southern  and  south west<*rn  ship- 
ments, in  j)Ools  with  movable  dams,  and  in  which  the  Ohio  River  boats 
or  suitabU*  pool  towboats  can  move  freely  in  all  practicable  stjH^es  of 
water.  In  addition,  the  harbor  in  all  of  its  extent  should  provide 
means  for  the  free  movement  and  harborajre  of  piu?kets  suitable  to 
the  Allej^heny  and  Mononjraliela  rivei^s. 

On  the  Allegheny  River  a  most  Ix^neficial  and  import-ant  improve- 
ment to  the  harbor,  although  very  limited  in  extent,  has  been  provided 
for  by  the  order  of  the  Secretary  of  War  of  January  20,  1903,  direct- 
ing that  the  Union  liridge  crossing  this  part  of  the  harbor  should  be 
raised  and  so  changed  as  to  give  suitable  spans  and  a  least  clear  height 
of  70  feet  above  pool  No.  1,  Ohio  River,  thus  assuring  the  addition  to 
the  Ohio  River  connection  of  that  portion  of  the  Allegheny  River  lying 
between  the  Union  Bridge  and  the  Sixth  Street  Bridge.  Above  the 
Sixth  Street  Bridge,  howevei',  the  Allegheny  River  bridges  are  too 
low  to  admit  of  the  same  use  of  that  part  of  the  harbor  that  is  now 
made  of  the  corresponding  j)art  of  the  Monongahela,  namely,  between 
the  Smithfteld  Street  Bridge  and  Lock  No.  1,  these  bridges  being 
approximately  from  15  to  18  feet  lower  than  those  referred  to  on  the 
Monongahela.  The  value  of  making  available  all  of  the  pool  formed 
b}'  Dam  No.  1,  Ohio  River,  that  lies  below  Dam  No.  1  on  the  AUegheuy 
River  is  great  ly  enhanced  by  the  fact  that  the  latter  dam  is  movable. 

The  ]5oard  having  carefully  studied  tlie  present  harbor  conditions 
in  the  Pittsburg  district  is  of  the  opinion  that  additional  harbor  facili- 
ties are  urgently  needed,  and  that  they  can  be  most  exi>ediently 
obtained  by  making  the  Allegheny  River  portion  of  Ohio  River  pool 
No.  1  as  freely  available  as  the  Monongahela  portion  of  that  pool,  and 
by  providing  increased  depth  in  the  Ohio  River  below  said  pool. 

INCREASED  HARBOR  FACILITIES   IN   ALLEGHENY   RIVER. 

The  United  States  has,  by  improvements  already  accomplished, 
created  a  sufficient  navigable*  depth  in  that  portion  of  the  harbor  lying 
in  the  Allegheny  River.  The  use,  however,  of  this  portion  is  materi- 
ally interfered  with  by  low  and  obstructive  bridges. 

Of  the  bridges  on  the  Allegheny  River  but  two  chiim  to  have  any 
authority  of  Congress  for  their  existence,  and  this  claim  can  only  be 
valid  on  the  assumption  that  all  of  the  navigable  part  of  this  stream 
lies  within  the  State  of  Pennsylvania.  Reference  to  laws  enacted  by 
Congress  will  show  that  that  body,  from  1835  to  date,  has  considered 
that  portion  of  the  Allegheny  River  lying  within  the  State  of  New 
York  as  navigable,  because  it  has  throt?  times  authorized  and  appro- 
priated money  for  survejing  it  and  devising  plans  for  its  improve- 
ment. The  r<iCords  of  the  United  States  Engineer  office  at  Pittsburg 
show  that  there  is  actually  transported  on  the  Allegheny  River  within 
the  State  of  New  York,  and  between  the  States  of  New  York  and  Penn- 
sylvania, a  mat^^rial  amount  of  commerce,  principally  timber.  In  1901 
it  exceeded  40,000  tons.     In  1()0:J  it  was  52,180  tons. 

If  tiie  laws  of  Congress  and  the  conditions  existing  in  fact  show  this 
stream  of  itself  to  be  interstate,  none  of  the  bridges  on  the  Allegheny 
River  has  any  authority  of  Congress  for  its  existence.  If  the  deci- 
sion be  that  all  of  the  navigable  part  of  the  Allegheny  River  lies 
within  the  State  of  Pennsylvania,  the  permits  for  the  two  bridges  that 
have  autiiority  for  their  existence  under  the  above  assumption  eon- 
tain  provisions  that  reserve  to  the  United  States  the  right  to  increase 
the  clenv  headroom ;  in  one  instance  when  the  Secretary  of  War  thinks 
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the  same  necessary  or  desirable  and  in  the  other  when  the  work  of 
raising  the  bridges  below  it  is  commenced. 

All  of  the  remaining  bridges  in  the  Allegheny  River  in  Pittsburg 
harbor  were  built  under  franchises  granted  by  the  State  of  Pennsyl- 
vania. It  is  the  opinion  of  the  Board  that  section  18  of  the  river  and 
harbor  act  of  March  3,  1899,  is  sufficient  for  making  this  most  essen- 
tial part  of  the  harbor  available  for  the  use  of  the  people,  since  it  is 
not  thouuht  that  the  exercise  by  a  State  of  a  power  conferred  solely 
upon  C'ongress  by  the  Constitution  can  create  a  vested  right  and 
thereby  make  the  United  States  liable  for  damages  should  Congress 
act  fully  and  freely  in  the  manner  specified  in  the  Constitution.  It  is 
assumed  that  there  is  a  well-defined  distinction  between  a  franchise 
and  the  method  of  placing  it  in  execution  w^here  a  crossing  of  the 
navigable  waters  of  the  United  States  is  involved. 

The  Board  has  had  prepared  plans  and  estimates  for  such  of  these 
bridges  the  alteration  of  which  might  be  a  difficult  problem,  consider- 
ing the  local  conditions,  and  reaches  the  conclusion  that  a  satisfac- 
tory solution  of  the  question  is  feasible  and  practicable  without  undue 
cost  to  the  owners  of  the  bridges  and  without  materially  interfering 
with  the  street  grades  of  the  cities  of  Pittsburg  and  Allegheny  or 
communication  between  such  cities. 

The  Board  is  of  the  opinion  that  a  clearance  approximately  of  50 
feet  above  Davis  Island  pool,  under  a  span  of  suitable  width,  is  essen- 
tial in  the  case  of  the  bridges  crossing  the  Allegheny  River  within 
that  portion  of  the  Pittsburg  Harbor  under  consideration.  This  height 
is  the  same  as  that  expressly  provided  for  in  the  permit  granted  the 
Pittsburg,  Fort  Wayne  and  Chicago  Railway  Company  by  the  War 
Department,  and  is  approximately  the  same  as  that  required  in  all  of 
the  recent  permits  granted  by  the  War  Department  for  bridges  across 
the  slack- watered  portions  of  the  Allegheny  and  Monongahela  rivers. 

In  view  of  the  foregoing  the  Board  is  of  the  opinion  that  the  first 
important  step  in  securing  for  Pittsburg  adequate  harbor  facilities  is 
the  removal  of  the  obstructive  features  to  navigation  presented  by  the 
bridges  across  that  portion  of  the  harbor  in  the  Allegheny  River. 
Further,  in  its  opinion,  the  cost  of  effecting  suitable  changes  in  the 
bridges  in  question  is  not  properly  chargeable  to  the  United  States. 
In  this  connection  there  is  appended  hereto  a  copy  of  a  report  of  a 
Board  of  Engineer  officers  of  blank  date,  which  treats  essentially  the 
questions  involved  in  making  that  portion  of  Pittsburg  Harbor  lying 
in  the  Allegheny  River  available  for  an  unobstructed  use. 

INCREASED   HARBOR  FACILITIES  BELOW  POOL   NO.  1,  OHIO   RIVER. 

The  least  depth  maintained  at  present  at  pool  stage  fi'om  Davis 
Island  Dam  up  in  the  lower  Pittsburg  Harbor,  or  that  used  for  the 
Ohio  River  connection,  is  10  feet. 

The  greater  the  draft  the  cheaper  the  transportation  by  water.  This 
is  especially  true  when  the  length  of  haulage  is  great.  Assuming  a 
ooat  to  be  of  a  certain  draft,  say,  5,  6,  7,  or  9  feet,  there  is  some  length 
of  haul  where  transportation  for  that  draft  would  cease  to  pay  at  prices 
that  would  enable  this  system  to  compete  with  other  systems.  Navi- 
gation on  the  Ohio  River  is  intermittent  and  the  distance  to  tide  water 
via  that  stream  and  the  Mississippi  is  great,  consequently  it  is  essen- 
tial that  boats  in  this  transportation  trade  have  as  much  draft  as  prac- 
ticable, and  the  present  boats  actually  engaged  in  the  above  transporta- 
tion have  a  draft  of  from  8  to  8^  feet. 
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The  present  plan  for  improving  the  Ohio  River  contemplates  a  navi- 
gable depth  of  G  feet  at  pool  stage,  which  depth  is  insufficient  by  2* 
feet  for  the  system  of  boats  now  in  use  on  the  river  in  the  transporta- 
tion of  freight  to  New  Orleans.  The  pools  below  Dam  No.  1  on  the 
Ohio  River  will  therefore  be  useless  for  harbor  purposes  for  the  craft 
now  in  use,  and  if  increased  harborage  in  the  vicinity  of  Pittsburg  is 
sought>down  the  Ohio  River  it  can  only  he  obtained  in  two  ways :  Boats 
must  either  be  so  changed  as  to  draw  only  G  feet  or  the  system  of  locks 
and  dams  be  so  changed  as  to  accommodate  at  least  the  present  boats. 
Boats  drawing  8^  feet  of  water  should  have  at  least  9  feet  in  the  channel. 

After  consulting  the  larger  shippers  of  coal  from  Pittsburg  to  New 
Orleans  the  conclusion  is  reached  that  towing  by  the  wholesale  from 
Pittsburg  to  New  Orleans  can  be  done  at  a  profit  on  6-foot  draft  ^t  a 
cost  of  75  cents  per  ton  of  freight  towed  and  at  a  cost  of  54  cents  i)er 
ton  on  a  9-foot  draft.  This,  however,  would  not  form  a  proper  bsisis 
for  comparing  this  system  of  transportation  with  any  other.  It  does 
not  include  the  cost  of  the  return  of  barges  to  Pittsburg  or  the  cost  of 
the  cheaply  constructed  coal  boat  that  is  often  not  returned.  Charg- 
ing to  transportation  the  cost  of  the  coal  boat  and  assuming  that  it 
goes  with  the  cargo,  the  cost  of  transporting  coal  to  New  Orleans  on  a 
6-foot  draft  is  *l.G7i  per  ton,  and  on  a  9-foot  draft  $1.35^.  The  net 
saving,  therefore,  to  the  transpoiter  of  coal  on  a  9-foot  draft  instead 
of  on  a  G-foot  draft  is,  under  any  circumstances,  32^  cents  i>er  ton  on 
freight  from  Pittsburg  to  New  Orleans. 

It  is  confidently  l)elieved  by  the  Board  that  the  saving  on  higher 
grades  of  freight  shipped  in  boats  that  will  be  returned  will  be  at  least 
as  much  and  probably  more  than  that  stated  above.  There  were 
shipped  fi^om  Pittsburg  south  during  the  last  fiscal  year  via  the  Ohio 
River  4,G1G,227  tons.  With  a  depth  of  9  feet  in  the  Ohio  and  Missis- 
sippi rivers,  and  with  the  Isthmian  Canal  completed,  it  is  thought  to 
be  safe  to  assume  that  the  above  saving  will  be  effected  on  at  least 
10,000,000  tons  of  freight  a  year.  A  saving  of  32^  cents  per  ton  in  the 
transportation  of  the  above  amount  of  freight  would  be  l3,250,0(K)per 
annum,  which  if  capitalized  at  3  per  cent  would  be  $108,333,333.33. 

The  Ohio  River  from  Davis  Island  dam  to  Lock  No.  6  is  destined  to 
be  lined  on  both  banks  with  extensive  manufacturing  establishments. 
In  fact,  many  such  establishments  are  now  constructed,  or  are  being 
constructed,  or  the  land  that  is  necessary  for  them  has  been  purchased 
by  jxirsons  or  corporations  intending  to  erect  such  structures  thereon 
as  soon  as  slack  water  is  an  accomplished  fact.  Practically  all  of  the^e 
establishments  will  manufacture  in  some  form  iron  or  steel  or  other 
products  likely  to  seek  a  tide  water  outlet,  and  proilucts  that  will 
require  the  great<}st  practicable  depth  for  their  economical  shipment 
by  water.  This  portion  of  the  Ohio  River  has  a  steep  slope,  and  safe 
harborage  within  it  will  consequently  be  limited  in  extent.  Below 
Pittsburg  the  first  natural  harbor  of  much  extent,  with  favorable  con- 
ditions, will  be  in  the  pool  formed  by  the  seventh  dam.  Boats  har- 
bored in  this  pool  will  often  be  enabled  to  proceed  to  market  in  an 
open  river  when  they  could  not  so  proceed  from  Pittsburg.  The  slope 
of  the  river  below  is  less  and  the  addition  of  the  flow  of  Beaver  River 
to  tiiat  of  the  Ohio  makes  at  many  times  a  material  difference  in  the 
navigable  stage  below.  Moreover,  pool  No.  7  is  the  first  one  below 
Davis  Island  dam  in  which  there  is  any  considerable  area  of  water 
deep  enough  for  winter  storage  when  the  dams  are  down. 

The  Board  is  therefore  of  the  opinion  that  in  order  to  properly  extend 
the  I^ittsburg  Harbor  down  the  Ohio  River  and  to  meet  the  evident 
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domands  that  will  be  made  by  the  manufacturing  plants  on  the  Ohio 
River  within  the  Pittsburg  district,  that  a  depth  of  9  feet  should  be 
provided  from  Davis  Island  to  Lock  No.  7.  This  can  be  accomplished 
by  increasing  the  height  of  the  dams,  by  lowering  the  sills  and  dredg- 
ing, or  partly  by  one  method  and  partly  by  the  other. 

The  experience  at  Davis  Island  dam  shows  the  practicability  of  main- 
taining  a  head  of  11  feet  on  a  movable  dam,  such  head  having  been 
maintained  each  year  for  the  last  seventeen  or  eighteen  years.  There 
is  no  question,  then,  as  to  the  flow  of  the  Ohio  River  being  sufficient 
to  maintain  pools  giving  a  9-foot  depth,  and  the  question  as  to  whether 
this  increased  depth  shall  be  provided  by  lowering  the  sills  and  dredg- 
ing or  by  raising  the  dams  will  be  determined  on  one  side  by  cost  and 
on  the  other  by  the  length  of  wicket  that  it  is  practicable  to  operate. 
No  trouble  has  been  experienced  in  operating  the  wickets  at  Davis 
Island  dam,  which  have  a  total  vertical  height  of  12.1  feet,  and  the 
ease  of  such  operation  leads  the  Board  to  believe  that  it  will  be  thor- 
oughly practicable,  with  suitable  appliances,  to  operate  a  wicket  in  the 
navigable  pass  of  a  total  vertical  height  of  about  15  feet. 

A  study  of  the  conditions  existing  at  Dams  1  to  7  shows  the  follow- 
ing as  a  practicable  way  to  accomplish  the  results  desired : 

Dam  No.  7  is  not  yet  designed,  and  therefore  it  can  be  so  designed, 
as  to  give  the  requisite  depth  on  the  lower  miter  sill  at  No.  6.  No 
clianges,  therefore,  will  be  necessary  at  No.  6. 

At  Dam  No.  5  the  movable  parts  are  not  yet  under  contract,  and 
such  parts  could  be  made  so  as  to  give  3  feet  additional  depth  to  the 
contemplated  pool  by  making  the  vertical  height  from  sill  of  naviga- 
ble pass  to  pool  surface  14.5  feet.  It  would  also  be  necessary  at  this 
lock,  since  no  changes  are  contemplated  at  No.  6,  to  lower  the  sill 

3  feet. 

The  vertical  distance  from  sill. to  present  pool  surface  of  Dam  No. 

4  being  13.6  feet,  and  since  it  would  be  impracticable  to  add  3  feet  to 
the  height  of  this  dam,  nothing  is  proposed  at  No.  4. 

At  Lock  No.  3  it  will  therefore  be  necessary  to  lower  the  sill  3  feet. 
The  movable  parts  for  this  dam  not  being  under  contract,  1  foot 
could  be  added  to  the  height  of  this  dam  without  too  great  length  of 
wicket  and  add  very  little  additional  cost. 

At  Lock  No.  2  it  will  therefore  be  necessary  to  lower  the  sill  2  feet. 
The  navigable  pass  of  Dam  No.  2  is  already  constructed,  but  it  is 
thought  that  the  wickets  themselves  can  be  increased  1^  feet  in 
length  and  still  leave  the  center  of  pressure  sufficiently  low  to  insure 
the  stability  of  the  dam,  and  such  change  is  proposed. 

At  Lock  No.  1,  therefore,  it  will  be  necessary  to  lower  the  sill  1^ 
feet  in  order  to  make  9-foot  navigation  practicable,  in  so  far  as  the 
sills  are  concerned. 

Dredging  will  of  course  be  necessary  in  the  second,  third,  fourth, 
fifth,  and  sixth  pools,  and  possibly  in  the  seventh. 

The  following  is  an  estimate  for  the  accomplishment  of  the  change 
from  6  feet  to  9  feet  depth,  in  accordance  with  the  plan  outlined  above, 
the  cost  of  the  dredging  being  included  at  the  various  places: 

Dam  No.  1 $46,400 

Dam  No.  2 73,000 

Dam  No.  3 76,000 

Dam  No.  5 132.600 

Dam  No.  7 54,000 

Total , 382,000 
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The  Hoard  does  not  wish  to  reconiineiid  definitely  the  amount  that 
a  particular  dam  shall  be  raised  or  sill  lowered,  l)elieving  that  the 
exact  determination  of  these  elements  had  l)etter  be  left  for  further 
study,  but  it  is  of  the  o])inion  that  the  estimate  given  will  cover  the 
cost  of  efTcctin^  the  desired  result. 

In  the  opinion  of  the  Board  tlie  harbor  is  worthy  of  improvement  by 
the  General  (lovernment.  The  facias  and  reasons  upon  wliicli  tliis 
opinion  is  based  are  set  forth  in  the  report  of  the  Board.  No  survey 
is  necessary. 


Respectfully  submitted. 


Bri^.  Gen.  G.  L.  Gil.LESPlE, 

Chief  of  Engineers,  i\  S.  A, 


G.  J.  Lydecker, 
Colonel y  Carps  of  Engineers. 

Wm.  L.  Sibert, 
Captain,  Corps  of  Engineers. 

W.  E.  Craiohill, 
Capfainy  Corps  of  Engineers. 


REPORT    OF   BOARD   ON    BRIDGR   OF   PITTSBURG,   FORT  WAYNE   AND   CHICAGO    RAlIr 

WAY  ACROSS   ALLEGHENY  RIVER. 

General:  The  Board  of  officers  of  the  Corps  of  EngineerH  ordered  to  assemble 
by  Si)e(ial  Orders,  No.  10.  current  series,  from  the  Headquarters  of  the  Corps  of 
En^neera,  to  consider  and  rei)ort  upon  the  plans  of  the  proposed  addition  to  the 
bridge  of  the  Pittsburg,  Fort  Wayne  and  Chicago  Railway  across  the  Allegheny 
River  from  Pittsburg  to  Allegheny.  Pa.,  has  the  honor  to  submit  the  following 
report: 

To  enable  it  to  reach  its  conclusions  the  Board  has  held  a  public  sesfdon  in  Pitts- 
burg, of  which  due  notice  and  invitation  to  be  present  was  given  to  the  parties  in 
interest:  has  delil)erated  upon  the  arguments  and  information  laid  before  it,  both 
orally  and  in  writing;  has  visited  the  IcK^lity  and  has  examined  the  bridge  in  ques- 
tion, as  well  as  other  bridges  across  the  Allegheny  River  at  Pittsburg,  making  its 
inspection  both  by  land  and  by  water. 

The  Allegheny  River  is  an  important  waterway,  the  improvement  of  which  has 
been  undertaken  by  the  United  States  Government.  Large  sums  of  money  have 
been  appropriate<l  for  oi>en-river  regulation,  and  the  construction  of  three  locks 
and  dams  (pooling  the  lower  24  miles) ,  has  been  authorized  under  continuing  con- 
tracts. In  addition  Congress  has  ordered  a  survey  to  determine  what  remaining 
portion  of  the  river  can  be  made  navigable  with  an  estimate  of  the  cost  of  the 
work,  and  in  the  resulting  report  the  ext^jnsion  of  the  slack-water  system  for  a 
farther  distance  of  56  miles  was  recommended  as  worthy  to  be  imdertaken.  The 
total  sums  already  approi)riated  or  authorized  under  future  contracts  for  improv- 
ing the  river  aggregate  in  round  nural)ers  $1 ,377,000,  exclusive  of  the  proper  share 
of  the  funds  appropriated  separately  for  the  harbor  at  Pittsburg,  "while  the  rec- 
ommended extension  of  the  slack- water  system  will  involve  a  further  expenditure 
eBtimate<l  at  alwut  8'3,")00.000. 

The  present  importance  of  the  river  as  an  aid  to  commerce  is  greatest  at  its  lower 
portion,  which  forms  part  of  the  harbor  of  Pittsburg.  In  1898  the  Allegheny  River 
part  of  the  harlx)r  had  a  traffic  of  about  2.307.000  tons,  while  the  commerce  pass- 
mg  a  point  on  the  river  about  7  miles  fartlier  up  was  about  294,000  tons.  (Annual 
Rei)ort  Chief  of  Engineers  for  1899,  p.  2409.)  From  the  reports  ^ready  received 
by  the  United  States  engineer  office  at  Pittsburg,  it  is  estimated  that  the  commer- 
cial movement  in  the  Allegheny  River  part  of  Pittsburg  and  Allegheny  harbors 
during  the  calendar  year  1899,  amounted  to  about  3,000,000  tons.  Much  of  tins 
movement  is  the  delivery  to  factories  of  coal  and  other  material  which  can  be 
handled  most  economically  by  water,  and  of  which  a  regular  and  reliable  supply 
is  net^essary. 

To  insure  such  delivery,  as  well  as  to  facilitate  the  ordinary  traffic,  it  is  emi- 
nently desiral)le  that  the  harbor  should  be  available  at  all  times  for  powerful 
steamers,  capable  of  handling  large  tows,  while  both  in  the  harbor  and  on  the 
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river  above,  the  passage  of  packets  should  be  unimpeded  at  stages  of  water  when 
the  current  and  condition  of  the  landings  permit  navigation.  At  present  this  is 
far  from  being  the  case.  The  Allegheny  River  is  obstructed  throughout  its  course 
by  low  bridges,  of  which|several  lie  within  the  harbor  of  Pittsburg.  The  headroom 
of  these  ranges  from  80  to  85  feet  above  pool  level,  and  the  widths  between  piers 
from  1 5'3  to  445  feet-  (See  inclosures  29  and  34,  and  Annual  Report  Chief  of  Engi- 
neers for  1898,  p.  2205.)  The  Union,  Sixth  street,  Seventh  street,  Ninth  street, 
Pittsburg,  Fort  Wsiy^e  and  Chicago  Railway,  and  Sixteenth  street  bridges  sj^n 
the  pool  formed  by  Davis  Island  Dam  on  the  Ohio  River  below  Pittsburg.  The 
Thirtieth  street.  Thirty-third  street.  Forty-third  street,  Sharpsburg,  and  Highland 
Park  bridges,  the  last  named  not  yet  constructed,  span  the  pool  of  the  Herrs 
Island  Dam,  the  first  of  the  Allegheny  River  series,  which  will  shortly  be  com- 
pleted. While  the  lack  of  headroom  of  the  lowest  three  of  the  Herrs  Island  pool 
bridges  is  not  at  present  so  serious  an  obstruction  as  that  of  the  bridges  across  the 
Davis  Island  pool ,  yet  it  will  become  equally  obstructive  when  the  Herrs  Island  Dam 
is  up.  Of  the  two  bridges  farthest  upstream,  the  one  at  Sharpsburg  has  recently 
been  reconstructed  with  a  good  headroom  of  52.4  feet  above  the  Herrs  Island 
pool  level,  and  the  Highland  Park  highway  bridge,  which  has  not  yet  been  built, 
IS  to  have  a  headroom  of  55  feet  above  the  same  datum. 

All  of  these  bridges  except  three  have  been  reported  to  the  Chief  of  Engineers 
as  unnecessarily  obstructive  by  the  en^^eer  officer  in  charge  of  the  Allegheny 
River  improvement.  They  are  old  bridges,  and  when  originally  built  were  not 
regulated  in  headroom  or  width  of  channel  span  by  any  action  of  the  General 
Government.  In  recent  years  it  has  been  the  practice  of  the  General  Government 
in  granting  charters  to  bridge  the  Allegheny  River  to  require  a  headroom  of  at 
least  50  feet  above  pool  level  and  a  channel  span  of  from  400  to  500  feet;  or  to 
insert  in  the  bridge  charter  a  clause  requiring  further  alterations  to  be  made  in 
the  interests  of  navigation  as  the  Secretary  of  War  may  require. 

The  character  of  the  bridges  on  the  lower  Allegheny  has  forced  the  boats  plying 
on  this  river  to  limit  their  height  as  much  as  possible.  The  highest  fixed  points 
of  the  tugboats  and  packets  entering  the  harbor  of  Pittsburg  range  to  56  feet 
above  the  water  line,  while  the  height  of  those  entering  the  Allegheny  River  is 
restricted  by  the  bridges  to  a  maximum  of  about  30  feet.  (See  inclosure  l.«)  "The 
ordinary  Allegheny  River  towboats  measure  22  to  26  feet  in  height,  and  even  these 
can  not  use  the  lower  river  at  certain  stages,  which  would  be  favorable  for  busi- 
ness were  the  bridges  less  obstructive.  Ordinary  high  water  is  18  feet,  and 
extreme  flood  about  30  feet  above  pool  level;  while  rises  of  from  4  to  8  feet  abc»ve 
pool  level  cut  off  the  towboats  one  after  another,  according  to  their  size,  until  at  a 
stage  of  10  feet  above  pool  level,  which  is  equivalent  to  16  feet  on  the  Market 
street  gauge,  no  business  can  be  done.  The  pilots  say  that  a  12-foot  stage  on  the 
gauge,  or  6  feet  above  pool,  practically  limits  their  work.  Since  January,  1880, 
the  water  has  been  at  this  or  a  higher  stage  on  539  days,  or  an  average  of  25  days 
per  year.     (See  inclosure  17.«) 

The  boats  using  the  river,  unless  of  a  very  small  size,  are  obliged  to  lower  their 
stacks  in  passing  under  the  bridges,  on  account  of  the  number  of  the  latter.  This 
necessity  results  in  the  stacks  being  down  all  the  time  while  running  in  Alle- 
gheny Harbor.  The  evident  effect  of  the  low' bridges  is  at  all  times  to  limit  nar- 
rowly the  size  and  power  of  the  boats,  and  frequently  to  reduce  still  further  their 
effectiveness  by  requiring  the  stacks  to  be  lowered,  witn  consequent  loss  of  draft, 
and  annoyance  due  to  the  volume  of  smoke  issuing  at  the  level  of  the  pilot  house, 
and  at  times  entirely  to  stop  navigation. 

In  addition  to  the  low  headroom  of  the  bridges,  navigatorsialso  criticize  severely 
the  narrowness  of  the  channel  spans  and  the  position  of  the  piers  in  the  river. 
The  spans  varying  in  width  and  distance  from  shore,  as  they  do,  the  channel  under 
one  bridge  is  usually  not  fair  with  the  channel  under  the  next  one,  which  may  be 
very  close  to  it,  while  the  narrow  channel  span  of  some  of  the  bridges,  perhaps 
Ftill  further  contracted  by  riprap  around  the  pier  foundations,  are  difficult  to  run 
in  a  swift  or  even  moderate  current. 

Among  these  obstructive  bridges  is  that  of  the  Pittsburg,  Fort  Wayne  and  Chi- 
cago Railway  Company,  crossing  the  river  near  Eleventh  street.  The  bridge  is  a 
double  track,  through,  lattice-girder  structure,  870  feet  long  between  piers,  with  five 
piers  in  the  river.  The  piers  are  oblique  to  the  current  and  are  about  50  feet  long 
at  the  top.  measured  perpendicularly  to  the  line  of  the  roadway.  The  channel  space, 
supposed  to  be  150  feet  wide  between  piers,  is  reduced  to  about  117  feet  in  width  by 
riprap  placed  about  the  foundations.  The  clear  headroom  of  the  bridge  is  35  feet 
above  pool  level.  The  structure  was  built  many  years  ago,  and  has,  so  far  as  is 
known,  no  authorization  from  the  United  States  Government. 

«  Not  printed. 
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Na\'igator8  regard  this  bridge  as  the  most  dangerous  one  on  the  lower  river  tiy 
reason  of  the  obliquity  of  the  piers  and  the  narrowness  of  the  chuinel  span.  It  is 
stated  to  have  cause<l  ten  or  more  wrecks  in  the  past  seventeen  years,  and  the  affi- 
davits and  statements  laid  1)ef()re  the  Board  iiidicate  that  it  is  responsible  for 
many.  The  headroom  is  insufficient,  but  is  1  or  2  feet  greater  than  that  of  the 
ones  next  alx)ve  and  below. 

The  railway  company  desires  now  to  change  the  bridge,  particularly  in  order  to 
do  away  with  grade  crossings  in  the  cities,  and  in  the  changes  has  t^eo  objects  to 
keep  in  view — ((f)  to  prest*rve  acc^»ss  to  its  freight  yards  in  Pittsburg  and  its  con- 
ne<!ti()n  with  the  Allegheny  Valley  Rjiilroad.  ]x)th  of  which  are  at  a  low  ^^rade 
suited  to  the  level  of  the  present  bridge,  and  (b)  at  the  same  time  to  carry  its 
main  lin(»  at  an  (?leviition  suited  to  tlie  required  overhead  street  crossings. '  To 
effect  its  objects  the  company  i)roposes  t^)  extend  the  present  piers  npstream  to  a 
length  of  85  fe*^t.  preserving  the  present  obliquity  to  the  current;  to  retain  the 
present  suixirstructure  and  to  build  alongside  of  it  on  the  extended  piers  a  second, 
double- tioonnl,  superstructure,  with  the  lower  floor  on  the  line  of  the  present 
bridge  and  the  upper  floor  21  feet  above  it.    The  main-line  traffic  vronld  pass  cm 
the  upper  floor,  the  freight  for  the  yard  and  the  business  connecting  -with  the 
Allegheny  Valley  Railroad  would  be  served  by  the  lower  tracks.    The  two  levels 
would  l)e  counec'ted  by  a  slope  of  l.;i47  per  cent,  the  tracks  of  the  approaches 
being  all  at  a  high  level  to  avoid  street  crossings  at  grade.    The  line  of  the  upper 
floor,  as  shown  on  the  blueprint  submitted  by  the  company  with  its  application, 
appears  to  be  JJ  feet  higher  than  that  required  to  effect  the  overhead  crossing,  and 
this  excess  of  height  is  apparently  due  to  the  necessity  of  gaining  headroom  over 
the  lower  floor  of  the  bridge.     The  rise  of  ;J  feet  is  accomplished  by  a  grade  just 
before  reaching  the  bridge.     The  freight  yard  being  close  to  the  Pittsburg  end  of 
the  bridge  a  grade  conn(»cting  it  directly  with  the  high-level  tracks  of  the  pro- 
j)08ed  bridge  would  bv*  ne^-essarily  a  steep  one,  and  similarly  a  long  causeway 
would  be  needed  to  get  down  from  the  high-level  tracks  to  the  Allegheny  Valley 
Railroad  on  a  grade  suitable  for  traffic:  but  it  should  be  noted  that  a  bridge  giv- 
ing 50  feet  headroom  at  jxmjI  level  nwd  be  only  15  feet  higher  than  the  present 
bridge,  which,  with  the  same  depth  of  floor  system,  would  bring  the  roadway  at 
reference?  (755.3),  whereas  the  high-grade  tracks  of  the  proposed  bridge  are  at 
reference  (7G0). 

The  argmnents  for  permitting  the  change,  as  proposed,  are  set  forth  in  General 
Manager  Loree's  written  and  oral  statements  to  the  Board.  (Inclosnres  19  and 
30 ) . «  They  are ,  briefly ,  that  the  bridge  was  originally  constructed  with  its  present 
piers  and  grade:  that  the  grade  of  the  tracks  in  the  freight  yard  near  the  Pitts- 
burg end  of  the  bridge  and  of  the  coimection  with  the  Allegheny  Valley  Railroad 
preclude  any  great  elevation  of  the  roadway  of  the  bridge  communicating  with 
these  trat!k8;  that  the  public  desire  to  do  away  with  grade  crossings  in  the  cities 
of  Allegheny  and  Pittsburg  renders  elevation  of  the  main-line  tracks  desirable: 
that  the  other  low  bridges  over  the  Allegheny  River  and  the  long  existing  con- 
ditions make  it  impossible  to  establish  a  new  clearance  in  excess  of  35  feet  above 
pool  level  ])ecause  of  the  effect  on  property  on  both  sides  of  the  river;  that  the 
interruption  to  commerce  caused  by  the  alleged  present  lack  of  clearance  are  so 
slight  as  to  work  no  great  hardship;  that  there  is  nothing  unfair  in  requiring  the 
(commerce  under  the  bridge,  which  he  states  at,  say  200,000  tons,  to  suffer  a  Sight 
inconvenience  to  give  freedom  of  movement  to  the  commerce  over  the  bri^pe, 
which  he  states  at  over  6,000,000  tons,  and  to  avoid  the  destruction  for  terminal 
purposes  of  $2,000,000  of  proi>erty  convenient  of  access,  and  for  which  a  substitute 
can  not  l>e  obtained  at  any  price:  that  the  same  arguments  prove  that  no  necessity 
exists  for  increasing  the  span  of  the  bridge  as  recommended  by  Major  Powell  in 
his  report  on  the  company's  application,  which  would  cost  the  company  not  less 
than  $1,000,000:  and  that  to  compel  these  changes  is  forcing  an  unnecessary  hard- 
ship upon  the  railway  company  without  corre8i)onding  compensating  advantages 
to  any  other  interest. 

The  arguments  of  the  interests  opiK)sing  the  proposed  change  are  set  forth  in 
the  communications  ^'  inclosed  and  the  report  of  public  hearing  held  by  the  Board. 
They  are,  in  brief,  that  the  bridge  is  now  more  aangerous  than  any  other  by  rea- 
son of  the  low  headroom,  the  short  span,  and  the  obliquity  of  the  piers,  which 
still  further  reduces  the  narrow  channel  way  by  throwing  a  large  part  of  it  into 
eddy:  that  a  further  lengthening  of  the  piers  will  intensify  the  trouble  by  increas- 
ing the  eddy  and  decreasing  the  already  narrow  channel  available  in  the  directi(Hi 
of  the  current;  that  the  commerce  on  the  AUegheny  Harbor  is  much  larger  than 
that  stated  by  Mr.  Loree  and  has  a  right  to  a  reasonably  free  and  nnobstmcted 
use  of  the  waterway:  that  it  is  feasible  to  increase  the  headroom  and  channel  way 
of  the  bridge,  the  question  involved  being  merely  that  of  expense;  that  it  is  right 
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that  the  railroad  shonld  bear  this  expense  rather  than  that  the  river  commerce 
should  be  further  hampered  for  its  convenience;  that  there  is  ground  to  believe^ 
that  the  other  existing  low  bridges  mav  be  forced  to  take  a  higher  grade  sometime 
in  the  future,  and  that  to  authorize  tne  bad  features  of  the  present  bridge  to  be 
X>erpetuated  in  an  aggravated  form  in  a  new  and  costly  railway  bridge  would  have 
the  effect  of  fixing  permanently  upon  the  Allegheny  River  commerce  serious 
restrictions  from  which  it  is  now  straggling  to  free  itself. 

The  dimensions  asked  by  the  navigators  for  the  reconstructed  bridge  are  a  clear 
headroom  of  54  feet  and  a  channel  span  of  500  feet. 

The  visits  made  to  the  locality,  as  well  as  the  testimony  offered,  have  convinced 
the  Board  that  the  contentions  of  the  navigators  are  in  the  main  correct.  All  the 
bridges  over  the  Allegheny  River,  within  the  Pittsburg  limits,  from  the  Ohio 
River  to  and  including  the  Forty-third  Street  Bridge,  are  obstructive,  but  the 
Pittsburg,  Fort  Wayne  and  Chicago  Railroad  Bridge  is  the  most  serious  obstruc- 
tion of  them  all.  The  headroom  is  insufficient,  uiough  no  worse  than  that  of 
others,  and,  indeed,  better  than  most  by  2  or  8  feet,  while  the  narrowness  of  the 
channel  span  and  the  obliquity  of  the  piers  combine  to  make  it  decidedly  the  most 
difficult  one  to  pass.  The  number  of  wrecks  which  it  has  caused  shows  the  dan- 
gerous nature  of  the  obstruction.  The  Board  considers  the  further  lengthening 
of  the  piers,  as  proposed,  to  be  inadmissible.  The  obliquity  of  the  extended  piers 
would  reduce  the  available  space  parallel  to  the  current  to  105  feet  if  riprap  be 
used  as  a  protection,  as  has  been  done  with  the  present  piers,  and  of  this  narrow 
opening  the  greater  part  would  be  in  eddy.  The  result  would  unquestionablybe 
to  increase  greatly  the  difficulty  already  experienced  in  passing  the  bridge.  The 
Board  is  of  the  opinion  that  the  traffic  on  the  lower  Allegheny  River  is  of  suffi- 
cient importance  to  require  a  clear  headroom  of  at  least  60  feet  above  pool  level 
and  a  channel  way  of  at  least  400  feet  in  the  clear.  The  headroom  named  will  be 
sufficient  to  allow  all  but  the  lar^t  boats  entering  Pittsburg  Harbor  to  navigate 
the  Lower  Allegheny  at  pool  or  low- water  stage,  and  boats  of  fair  pK)wer  and  size 
at  the  higher  stages,  and  the  channel  way  is  considered  sufficient  to  insure  a  fairly 
unobstructed  passage  for  large  tows. 

As  has  been  stated,  a  single-floor  bridge  can  be  built  which  will  give  50  feet 
headroom  over  the  channel  at  pool  stage  and  will  be  4  or  5  feet  lower  than  the 
upper  floor  of  the  proposed  bridge.  It  would  thus  be  about  15  feet  above  the 
grade  of  the  present  k)wer  track  instead  of  21  feet,  the  height  proposed  for  the 
upper  deck  or  the  new  bridge,  and  this  difference  in  grade  down  to  the  freight 
yard  would  be  overcome  by  a  curved  approach  on  a  suitable  slope,  or  by  raising 
the  grade  of  part  of  the  freight  yard,  or  partly  by  each.  The  connection  with 
the  Allegheny  Valley  road  could  also  be  made  by  a  graded  approach,  if  necessary, 
while  any  level  needed  for  the  street  crossings  could  be  reacned  by  a  gentle  rise 
from  the  bridge,  or  by  laying  the  main  track  on  the  bridge  at  a  suitable  gn^ude. 
The  Board  considers,  therefore,  that  it  is  practicable  for  the  railroad  company  to 
raise  the  new  bridge  to  a  level  convenient  for  navigation  and  to  widen  the  chan- 
nel space.  Both  of  these  improvements  will  undoubtedly  add  to  the  expense  of 
the  work.  It  becomes,  therefore,  a  question  whether  the  commerce  of  tne  Alle- 
gheny harbor,  which  is  shown  by  the  records  of  the  local  engineer  office  to  be 
twelve  to  fifteen  times  as  great  as  Mr.  Loree^s  estunate  of  the  traffic  under  the 
bridge,  should  be  compelled  to  suffer  in  order  to  lessen  the  cost  to  the  railroad 
company.  The  Board  is  of  the  opinion  that  the  river  commerce  should  not  be 
thus  hampered  and  restricted. 

It  is  believed  that  ^om  time  to  time,  as  necessity  for  repair  shall  arise,  even  if 
it  be  judged  best  not  to  take  legal  proceedings  against  them  before  such  a  time 
shall  come,  all  existing  bridges  over  the  Allegheny  River  should  be  required  to 
conform  to  the  necessities  of  navigation.  For  this  reason  the  Board  considers  that 
it  would  be  unwise  to  permit  the  reconstruction,  without  great  improvement,  of 
the  railroad  bridge  in  question;  since  such  a  reconstruction  would  help  to  per- 
petuate the  existing  conditions  which  go  far  toward  nullifying  the  effect  of  the 
large  expenditures  by  the  Government  for  the  improvement  of  the  lower  Allegheny, 
an  improvement  which  may  be  reasonably  exjwcted  to  increase  largely  the  com- 
merce of  the  river. 

The  Board  therefore  recommends  that  the  plans  presented  for  the  reconstruction 
of  the  Pittsburg,  Fort  Wayne  and  Chicago  Railway  Company's  bridge  over  the 
Allegheny  River  at  Pittsburg  be  disapproved,  and  that  the  company  be  required 
to  submit  new  plans  embodying  the  following  features: ' 

1.  The  lowest  point  of  the  superstructure  or  anythinflr  attached  thereto  shall  be 
at  least  50  feet  above  the  normal  level  of  Davis  Island  pool,  except  as  noted  in 
paragraph  4. 
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2.  That  the  bridge  shall  have  a  channel  span  with  a  clear  width  of  at  least  400 
feet  between  the  piers,  measured  at  normal  level  of  Davis  Island  ixx>l,  the  other 
8X)an8  to  be  not  less  than  150  feet  between  centers  of  piers. 

3.  That  no  riprap  or  other  protection  to  the  fotmclations  of  the  channel  pien 
which  diminishes  the  waterway  shall  be  used  and  all  piers  shall  be  parallel  to  the 
current. 

4.  That  the  channel  span  shall  be  located  next  the  Pittsburjor  bank  or,  if  so 
desired,  that  the  shore  pier  of  the  channel  span  may  occupy  a  poeition  in  the  stream 
not  more  than  110  feet  in  the  clear  from  the  harbor  line,  as  does  the  existing  first 
pier  from  the  Pittsburg  shore,  in  which  case  the  waterway  between  the  first  pier 
and  the  shore  should  be  left  open  and  uncontracted,  and  the  snperBtructnre 
between  the  pier  and  shore  may^  oe  2  feet  lower  than  that  of  other  spans. 

5.  That  those  piers  of  the  existing  bridge  which  are  not  used  in  the  new  bridge 
and  which  stand  in  the  river  shall  be  removed  to  a  depth  at  least  8  feet  below  the 
normal  level  of  Davis  Island  pool. 

The  Board  desires  to  express  its  acknowledgment  of  the  statistics  and  much 
other  information  collected  and  placed  at  its  disposal  by  Maj.  C.  F.  Powell,  Corps 
of  Engineers,  in  charge  of  the  improvement  of  the  Allegheny  River. 
Respectfully  submitted. 

Amos  Sticknet, 
Lieutenant-Colonel  of  Engineers, 

Thos.  H.  Handbury, 
Major,  Corps  of  Engineers, 

H.  F.  HoDOES. 
Captain,  Corps  of  Engineers, 

Brig.  Q«n.  John  M.  Wilson, 

Chief  of  Engineers,  U,  S,  Amiy, 


G  G  II. 


ESTABLISHMENT  OF  HARBOR  LINES  ON  LEFT  BANK  OP  THE  MONON- 
GAHELA  RIVER  FROM  WILSON  TO  ELIZABETH,  PENNSYLVANIA. 

St.  Clair  Steel  Company, 
Pittsburg,  Pa. ,  June  23,  1902. 

Dear  Sir:  We  herewith  inclose  the  petition  *  of  certain  property 
holders  on  the  right  bank  of  the  Monongahela  River  for  the  establish- 
ment of  a  harbor  line  between  Wilsons  station  and  West  Elizabeth 
station  on  the  Pittsburg,  Virginia  and  Charleston  Railroad.  By 
United  States  Express,  per  I'eceipt®  herewith,  we  forward  you  maps,' 
in  three  sections,  of  the  Monongahela  River  between  the  x>ointB 
named,  showing  a  proposed  harbor  line,  the  establishment  of  which  is 
asked  in  the  inclosed  petition. 

We  trust  you  will  give  the  matter  prompt  attention,  as  the  blast 
furnaces  and  steel  works  of  our  company  and  that  of  the  St.  Clair 
Furnace  Company  are  approaching  completion,  which  makes  it  im- 
portant that  the  harbor  line  be  established  as  soon  as  possible. 

Awaiting  your  acknowledgment  of  the  receipt  of  this  petition  and 
the  accompanying  maps,  which  are  furnished  in  triplicate,  we  remain, 
Yours,  very  truly, 

St.  Clair  Steel  Co., 
Jno.  a.  Sutton, 

Secretary, 
To  the  honorable  Secretary  of  War, 

Wdshingtmiy  D.  C. 

«  Not  printed. 
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[Second  indorsement.] 

Office  Chief  of  Engineers, 

XJ.  S.  Army, 
June  28,  1902, 

Respectfully  referred  to  Capt.  W.  L.  Sibert,  Corps  of  Engineers, 
for  report. 
To  be  returned. 
By  command  of  Brigadier  General  Gillespie : 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Third  indorsement.] 

United  States  Engineer  Office, 

Pittsburg,  Pa. ,  Jtdy  2,  1902. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

1.  The  reach  of  river  on  which  an  establishment  of  harbor  lines  is 
requested  is  20  miles  above  the  mouth.  The  lower  limit  of  this  reach 
is  4.27  miles  above  the  upper  limit  of  the  present  harbor  lines. 

2.  This  application  is  for  the  establishment  of  harbor  lines  on  one 
side  of  the  river  only.  Manufacturing  plants  are  now  being  built  on 
the  bottom  lands  along  this  portion  of  the  river,  and  it  will  be  of  much 
benefit  to  the  owners  of  such  plants  to  have  a  harbor  line  or  building 
line  established  along  the  river  front.  Such  establishment  and  the 
marking  of  such  lines  on  the  banks  would  be  of  benefit  to  the  United 
States  in  preserving  and  protecting  the  harbor,  in  that  its  agents  could 
easily  tell  when  and  by  whom  the  laws  affecting  navigable  streams  are 
violated. 

3.  So  far  as  this  office  can  tell  the  maps  submitted  with  this  appli- 
cation are,  for  all  practical  purposes,  correct.  However,  should  the 
establishment  of  harbor  lines  on  this  reach  of  river  be  undertaken, 
the  petitioners  should  furnish  the  United  States  with  the  tracings 
from  which  these  maps  were  printed  and  with  the  location  of  sufficient 
stations  to  make  it  practicable  to  check  the  maps  furnished  and  estab- 
lish har])or  lines  on  the  ground. 

4.  It  is  the  opinion  of  this  office  that  harbor  lines  should  never  be 
established  on  one  side  of  the  river  only,  but  should  be  established  on 
both  sides  at  the  same  time.  The  petitioners  have  shown  on  maps 
herewith  a  suggested  harbor  line.  This  harbor  line  follows  practi- 
cally the  low- water  line  of  the  river.  They  evidently  misapprehended 
the  meaning  of  a  harbor  line  and  intended  their  suggested  line  to  be 
the  foot  of  the  harbor-line  slope;  otherwise  the  river  would  be  con- 
tracted at  least  42  feet  for  the  entire  length  of  this  reach  by  such 
establishment.  From  the  present  rate  of  development  in  this  portion 
of  the  Monongahela  River,  the  indications  are  that  a  request  for  the 
establishment  of  harbor  lines  between  the  upper  limit  of  the  present 
harbor  lines  and  the  reach  of  river  shown  on  maps  herewith  will  soon 
be  made,  and  that  it  will  be  necessary  to  establish  harbor  lines  at  least 
to  the  upper  limit  of  the  reach  in  consideration  now. 

5.  It  is  thought  that  should  the  maps  submitted  by  the  applicants 
prove  sufficiently  accurate  for  the  purposes  in  question  that  the  pres- 
ent appropriation  for  improvement  of  Pittsburg  Harbor,  maintenance, 
will  be  sufficient  to  mark  and  maintain  such  marks  in  the  additional 
reach  of  river  covered  by  this  application. 

6.  It  is  the  opinion  of  this  office  that  it  would  be  to  the  best  interests 
of  the  river  and  of  the  applicants  to  establish  harbor  lines^  such  lln<^% 
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to  be  established  absolutely  independently  of  the  proposed  lines  in 
this  application,  and  following,  generally  speaking,  the  principles  that 
have  been  followed  in  the  previous  establishment  of  such  lines. 

Wm.  L.  Sibert, 

Captain^  Corps  of  Engineers, 

[Fourth  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Jidy  10,  1902. 

Respectfully  returned  to  Captain  Sibert,  whose  opinion,  expressed 
in  paragraph  6  of  third  indorsement  hereon,  is  concurred  in. 

Captain  Sibert  will  take  the  necessary  steps  for  the  establishment 
of  the  lines,  having  in  view  the  provisions  of  section  11  of  the  act  of 
March  3,  1899. 

It  is  suggested  that  he  request  the  applicants  to  furnish  the  original 
tracings  from  which  the  maps  were  printed  and  such  further  informa- 
tion as  may  be  desirable. 

To  be  returned. 

A.  Mackenzie, 
Acting  Chief  of  Engineers, 

[Fifth  indorsement.] 

U.  S.  Engineer  Office, 
Piitshurgy  Pa.j  November  7,  190^2. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  applicants  for  the  establishment  of  harbor  lines  on  the  Monon- 
gahela  River  from  Wilson,  Pa.,  to  Elizabeth,  Pa.,  furnished  at  my 
request  the  original  tracings  from  which  the  blueprint  maps  accom- 
panying their  application  were  made.  Copies  of  the  triangulation 
notes  and  other  survey  data  were  also  obtained  from  the  same  source. 

The  maps  were  checked  by  a  triangulation  system  extended  under 
my  direction  from  the  upstream  end  of  the  Pittsburg  harbor  survey. 
Results  of  this  work  show  that  the  maps  submitted  by  the  applicants 
are  substantially  correct  and  reliable. 

This  part  of  the  river  is  generally  in  its  natural  condition,  having 
been  changed  very  little  by  artificial  filling.  The  channel  depths  are 
quite  uniform  and  are  about  what  is  needed  for  navigation. 

In  laying  down  the  harbor  lines,  the  shore  line  at  pool  full  was  first 
averaged  by  a  regular  line  drawn  on  the  map.  The  harbor  lines  were 
placed  generally  42  feet  landward  of  this  regulated  low- water  line  and 
its  elevation  was  made  to  correspond  approximately  with  that  of  the 
Pittsburg  harbor  lines  established  in  1895,  viz,  14  feet  above  pool-full 
surface  at  the  top  of  a  slope  of  one  on  three  toward  the  river.  It  is  con- 
sidered that  the  foot  of  this  slope  at  pool  full  (42  feet  from  the  harbor 
line)  should  be  generally  at  the  average  of  the  pool-full  shore  line  in 
order  to  preserve  the  low- water  widths  and  to  bring  the  banks  within 
reasonable  distance  of  the  water  for  landing  and  other  purposes. 
Exceptions  to  this  general  rule  are  made  at  narrow  places  having  a 
wide,  low  beach  on  one  or  both  sides,  in  which  cases  the  harbor  line 
was  moved  farther  back  from  the  average  low- water  line,  and  in  an 
extremely  wide  bend  with  excessive  curvature  where  the  curvature 
was  flattened  by  placing  the  harbor  line  closer  to  the  average  low< 
water  line. 
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On  September  23,  1902,  notices  of  a  public  hearing,  to  be  held  on 
October  3,  1902,  for  consideration  of  the  proposed  harbor  lines,  were 
sent  to  all  parties  interested,  as  shown  on  copy  of  the  notice"  here- 
with. Formal  advertisement  of  the  hearing  was  also  made  in  four 
Pittsburg  newspapers,  and  the  matter  was  mentioned  in  the  local  news 
items  in  several  papers. 

Record "  of  the  hearing  is  forwarded  herewith.  No  objections  or 
protests  were  made.  The  Pittsburg  and  Lake  Erie  Railroad  Company 
desired  a  change  of  the  bank  slope  near  Belle  Bridge,  which  has  been 
made,  as  shown  on  the  maps. 

It  is  respectfullj^  recommended  that  the  harbor  lines  shown  on  the 
accompanying  three  sheets,**  Monongahela  River,  Wilson,  Pa.,  to 
Elizabeth,  Pa.,  be  approved  by  the  Secretary  of  War. 

The  establishment  of  harbor  lines  in  this  reach  of  the  river  is,  in 
the  opinion  of  this  office,  essential  to  the  preservation  and  protection 
of  the  harbor,  and  the  location  of  the  lines  as  shown  on  the  sheets 
referred  to  above  is  such,  in  the  opinion  of  this  office,  as  to  best 
preserve  and  protect  the  harbor. 

If  approved,  the  coordinates  of  the  lines  and  description  by  metes 
and  bounds  will  be  prepared  and  forwarded  as  soon  as  practicable. 

Wm.  L.  Sibert, 
Captain^  Corps  of  Engineers. 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  31,  1903. 

Respectfully  returned  to  the  Secretary  of  War: 

Application  is  made  for  the  establishment  of  harbor  lines  on  the 
left  bank  of  the  Monongahela  River  from  Wilson  to  Elizabeth,  Pa. 

The  matter  has  been  under  consideration  by  the  local  engineer 
officer.  Captain  Sibert,  by  whom  a  public  hearing,  previously  adver- 
tised, was  held,  at  which  all  interested  parties  were  given  an  oppor- 
tunity to  present  their  views.  From  rei)ort  in  the  preceding  (third 
and  fifth)  indorsements  it  appears  that  the  establishment  of  harbor 
lines  at  this  locality  is  desirable  and  that  the  lines  selected,  which  are 
for  both  sides  of  the  river,  are  acceptable  to  all  concerned. 

It  is  recommended  that  these  lines,  which  are  delineated  and 
described  on  the  accompanying  tracings,*  be  approved,  and  that  the 
Secretary  place  his  approval  ui)on  each  of  the  four  tracings  which 
have  been  prepared  for  his  signature. 

G.  L.  Gillespie, 
''  Brig,  Gen.,  Chief  of  Engijieers, 

U.  S.  Army. 

[Seventh  indorsement.] 

War  Department, 

February  3,  1903. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

W.  Sanger, 
Assistant  Secretary  of  War. 

«  Not  printed.  ^  Maps  not  printed. 
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DESCRIPTION   OF  HARBOR  LINES,  MONONGAHELA  RIVER,  WILSON  TO  KKJZABKTH.  PA. 

[  Kxplanationn.— The  IncationR  of  pointn  aro  divigmaU'd  by  coordiiiAtes,  which  are  the  distanoet 
Bonth  ( -X )  and  oaHt  ( +  Y )  from  tho  origin  of  the  system  at  Davis  Island  Dam. 

Tbo  "rourw*''  o]>]M)Hit^  any  iH)int  iH  the  harbor  line  to  the  point  next  below. 

Azimuths  of  tho  taniconts  are  the  Itcarinss  of  the  lines  upstream  referred  to  true  meridko. 
ri'adinK  from  0  at  north  around  to  300^,  east  being  90**,  Houth  1HU»,  and  west  27U". 

DiatanroM  are  in  feet.] 


Location  of  jioints. 


-X. 


Left  liank 


Right  bank !rt6r>,421.17 

I  »6,6,W.41 
i  (I5,824.8» 
ft5,Ha7.:« 
W.8K8.78 
tt8,»48.78 
70.073.27 
71,107.34 
78,aS0.75 
74,432.45 
75, 748. 59 
76,001.02 
77,076.84 
fr  77, 200. 00 
<•  06, 01 10. 00 
66,177.00 
66,305.U0 
66.441.76 
tif{,5S5.n 
66,566.32 
06.in8.44 
67,202. 17 
67,541.82 
(M,6ii9.16 
69,126.63 
69,339.04 
70,057.37 
70.870.50 
72,691.85 
73.8U7.51 
75.218.16 
75.636.?^ 
76.008.04 
rf76, 624.00 


+Y. 


00,836.14 
00,776.28 
51,250.07 
51,322.15 
53,225.11 
54.560.98 
66,368.00 
55,510.29 
55,119.72 
54,479.14 
53,447.63 
52,619.66 
51,886.34 
51,629.00 
49.784.00 
50,07a  78 
50,$«.69 
60,681.01 
60,937.72 
51,09f).19 
51,986.66 
62.312.40 
02,720.45 
58,809.00 
54,177.13 
54,291.05 
54.582.94 
54,663.55 
54,360.88 
53,719.79 
52,756.04 
52,340.57 
51,939.62 
51,207.00 


Course. 

Tang< 

ent. 
Length. 

Curve. 

Azimuth. 

Radian. 

Angle 

O          1          ft 

118  19  29 

600.00 

w    /   /• 

1,<U0 

18  <U  (4 

lU)  16  25 

78.25 

8,400 

37  17  81 

187  83  66 

1,978.26 

3,201) 

84  37  38 

172  11  34 

1,643.78 

3.5IO 

86  16U6 

2U8  27  40 

f.844.i7 

5,000 

19  Li(l9 

227  42  49 

1,119.19 

6,400 

8  21  (M 

236(6  5:) 

8io.i8 

121  25  47 

8».61 

1,Q6U 

10Q5(JS 

111  20  45 

. 

378.02 

2,4(11 

627  06 

104  53  89 

157.77 

2,90(» 

19  85  20 

124  28  59 

895.  i7 

2.900 

10  29  52 

134  58  51 



1,588.98 

2,100 

16  55  81 

15154  22 

241.91 

2,80(1 

18  68<K 

170  62  28 

828.54 

2,966 

87  (17  28 

207  59  56 

1,385.60 

5.700 

16  27  00 

224  26  5J 

698.80 

6,700 

5  29  43 

229  56  39 

957.15 

I 


a  This  point  is  29r)0  g^/  05//  683.22  feet  from  triangulation  station  No.  86,abraaBplateonoazicrete 
monument. 

b  This  Doint  is  53«  lO'  3iK',  649.:«)  feet  from  trianguUtion  station  No.  106,  an  iron  pipe  in  stone- 
filled  crib. 

oThis  point  i8  20C)»  -jny  04",  16.06  feet  from  triangulation  station  No.  81,  a  brans  plate  on  ooncr«to 
monument. 

''This  point  iH  W"-  54'  Ti'\  179.49  feet  from  trianguUtion  station  No.  101,  a  braasplate  on  concrete 
monument. 


Approved. 


War  Department, 
Washingtony  February  5,  1903. 

Wm.  Cary  Sanger, 
Assistant  Secretary  of  War. 


G  G  12. 


MODIFICATION  OF  THE  HARBOR  LINES  ON  THE  RIGHT  BANK  OF 
MONONGAHELA  RIVER  AT  HAZEL  WOOD,  PITTSBURG  HARBOR. 
PENNSYLVANIA. 

Committee  on  Ways  and  Means, 

House  of  Representatives, 
Washington,  D.  C,  April  17,  1902. 

Dear  Sir:  I  bep:  leave  to  submit  herewith  application*  of  Jones  A 
Langhlins,  Liinilcil,  for  modification  of  harbor  line  on  the  Mononga- 
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hela  River  at  Hazel  wood,  accompanied  by  certain  letters'*  of  parties 
interested  in  such  modification  and  in  indorsement  thereof.  I  submit 
also  blue  prints^  of  the  plan,  showing  the  proposed  modification  and 
surroundings.  I  am  fully  persuaded  that  the  change  asked  for  would 
not  be  in  any  respect  detrimental  to  the  interests  of  navigation  and 
that  it  ought  to  be  made  as  an  act  of  justice  to^ Jones  &  Laughlins, 
Limited.  I  sincerely  hope  that  it  may  receive  your  favorable  attention. 
Very  respectfully,  yours, 

John  Dalzell. 
Hon.  Elihu  Root, 

Secretary  of  War, 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Jvily  28,  1902. 

Respectfully  returned  to  the  Secretary  of  War. 

Hon.  John  Dalzell  submits,  with  request  for  favorable  considera- 
tion, applica^tion  of  Jones  <fc  Laughlins,  limited,  for  modification  of 
the  established  harbor  line  on  the  right  bank  of  Monongahela  River 
in  front  of  their  property  at  Hazelwood,  Pittsburg,  Pa.  The  change 
desired  is  an  abandonment  of  the  present  line  for  a  length  of  about 
4,000  feet  and  relocating  the  line  nearer  the  river  channel  a  distance 
of  from  0  to  140  feet  from  the  present  location,  in  order  that  the  com- 
pany may  use  in  connection  with  their  business  the  intervening  space, 
amounting  to  several  acres. 

A  similar  application  was  before  the  Department  in  1900  and  was 
reported  upon  adversely,  first  by  the  local  officer  then  in  charge,  Maj. 
Chas.  F.  Powell,  Corps  of  Engineers,  and  later  by  a  Board  of  Engineer 
Officers  consisting  of  Major  Powell  and  Capt.  H.  F.  Hodges,  and  Capt. 
Geo.  A.  Zinn,  Corps  of  Engineers.  The  views  of  the  Board  were 
communicated  to  the  applicants  by  War  Department  letter  of  August 
4,  1900.  The  position  taken  by  the  Dexmrtment  was,  in  brief,  that 
the  existing  harbor  lines  were  adopted  under  authority  of  law  which 
provided  for  the  establishment  of  such  lines  for  the  preservation  and 
protection  of  harbors,  that  the  desired  change  was  not  for  the  better 
protection  of  the  harbor  interests,  and  that  the  facts  presented  by 
the  applicants  did  not  furnish  sufficient  grounds  upon  which  to  base 
a  change  under  the  law. 

In  his  report  of  the  3d  instant,  herewith,  the  local  officer  now  in 
charge,  Capt.  W.  L.  Sibert,  Corps  of  Engineers,  says : 

No  argnment  is  seen  that  would  justify  in  accordance  with  the  law  the  location 
of  harbor  lines  as  Jones  &  Langhlins,  Limited,  desire  them  located. 

On  the  accompanying  blue  print,  however,  he  has  indicated  by  a 
full  yellow  line  a  proposed  modified  line  which  will  be  a  partial  com- 
pliance with  the  request  of  the  applicants,  afford  better  facilities  for 
the  use  of  the  harbor,  and  yet,  in  his  opinion,  fully  preserve  the  use- 
fulness of  the  harbor  at  this  locality. 

The  views  of  Captain  Sibert  are  concurred  in  by  the  division  engi- 
neer and,  for  the  reasons  given,  I  recommend  that  the  harbor  line  be 
changed  and  located  as  shown  on  sheet  No.  1",  herewith.  Should  this 
action  meet  with  approval,  I  further  recommend  that  the  Secretary 
place  his  approval  ui)on  the  chart,  which  has  been  prepared  for  his 
signature. 

«  Not  printed. 
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In  this  connection  attention  is  invited  to  letter^  herewith,  dated  July 
3,  1002,  from  Jones  &  Laughlins,  Limited,  to  Captain  Sibert,  in  which 
the  applicants  signify  their  acceptance  of  the  line  proposed  by  him, 
and  also  agree  to  remove,  within  two  yeara  from  daXe  of  adoption,  all 
fill  to  the  riverward  of  such  line  and  above  the  specified  slope. 

A.  Mackenzie, 

Acting  Chief  of  Eiigineers, 

[Third  indorsement.] 

War  Department,  August  15^  1902, 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Gary  Sanger, 

Acting  Secretary  of  War. 


report  of  capt.  w.  l.  sibert,  corps  op  engineers. 

United  States  Engineer  Office, 

Pittsburg,  Pa,,  July  3,  1902, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

This  paper  is  a  renewal  of  an  application  for  a  change  of  harbor  line 
along  the  Monongahela  River  in  front  of  certain  property  owned  hy 
the  applicants.  Previous  similar  applications  have  been  reported  on 
by  Maj.  Charles  F.  Powell,  Corps  of  Engineers,  and  by  a  Board  of 
United  States  Engineer  officers  unfavorably. 

Those  phases  of  the  subject  that  pertain  to  the  legality  of  the  estab 
lishment  of  the  present  harbor  lines,  and  to  the  violation  of  the  law 
by  Jones  <fc  Laughlins,  Limited,  in  filling  riverward  of  such  line,  hav- 
ing been  fully  reported  on,  and  there  being  no  new  data  in  connection 
with  said  phases,  this  report  will  be  confined  to  the  questions  as  to 
whether  or  not  the  original  locations  of  harbor  lines  at  this  place  was 
such  as  to  best  preserve  and  protect  the  harbor,  and,  if  not,  what  loca- 
tion would  best  so  preserve  that  portion  of  the  harbor. 

An  examination  of  the  harbor-line  maps  above,  below,  and  at  the 
locality  in  question  will  show  that  the  average  width  of  stream  between 
harbor  lines  for  6,000  feet  above  and  for  6,000  feet  below  this  locality 
is  900  feet,  and  that  the  average  width  between  such  lines  for  the  4,000 
feet  of  river  in  question  is  972  feet.  The  lines  in  question  are  along 
the  upper  half  of  a  bend  on  the  concave  side. 

On  map  No.  2^  herewith  are  cross  sections  showing  the  heights  and 
shape  of  the  bank  when  harbor  lines  were  originally  established,  the 
location  of  harbor  lines  and  amount  of  unauthorized  filling  riverward 
of  such  lines,  location  of  harbor  lines  as  asked  for,  and  proposed  loca- 
tion of  harbor  lines.  These  sections  show  a  low,  flat  beach,  varying 
in  width  from  40  feet  to  85  feet  in  front  of  a  well-defined  but  low  bank. 
A  good  navigable  depth  is  shown  along  this  beach  and  close  up  to  it 
for  1,000  feet  at  the  lower  end  of  the  reach  in  question.  This  beach 
has,  according  to  such  information  as  is  obta;inable,  been  made  within 
the  last  fifty  years.  Fifty  years  ago  a  well-marked  but  low  bank 
extended  to  near  the  water  edge,  as  it  was  when  the  harbor  lines  were 
located.  The  cause  of  the  erosion  of  the  tap  layers  of  the  soil  was 
probably  the  combined  effect  of  floods  and  waves  of  passing  steam- 
boats, possibly  aided  in  some  places  by  excavation  of  material  for 
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brickmaking.  The  existence  of  this  beach  is  indicative  of  the  fact 
that  the  river  at  low  and  medium  stages  does  not  need  an  increased 
width  of  channel,  and  hence  does  not  make  it,  and  thus  produce  the 
bluff  bank  common  in  bends. 

These  sections  show  that  the  foot  of  the  harbor-line  slope  was  in 
some  places  as  much  as  80  feet  from  the  river  edge  of  this  beach  at 
places  where  there  was  sufficient  depth  for  boats  to  land  and  transact 
business.  Such  a  projecting  beach  prevents  the  full  ordinary  use  of 
that  portion  of  the  harbor.  At  medium  stages  of  water  it  is  an 
obstruction  to  navigation,  and  at  low- water  stages  it  prevents  boats 
from  taking  on  and  putting  off  freights  advant^eously. 

In  my  opinion  the  proper  location  of  a  harlwr  line  along  such  a 
bank  is  to  so  locate  the  line  that  the  foot  of  the  slope  will  be  at  the 
river  edge  of  the  beach,  when  such  location  does  not  give  a  width 
which,  in  connection  with  the  slope,  will  produce  a  disturbance  in  the 
high- water  flow.  Such  a  location  in  this  instance  still  leaves  a  width 
between  harbor  lines  for  the  reach  in  question  of  from  15  to  50  feet 
more  than  in  the  reaches  above  and  below  it. 

It  might  be  argued  that  the  projecting  beach  could  be  dredged  away, 
making  deep  water  to  the  foot  of  the  harbor-line  slope,  with  lines 
located  as  now.  This  would  be  giving  the  river  a  greater  medium  and 
low- water  channel  width  than  it  has  made  or  will  maintain  for  itself, 
with  the  consequence  that  some  portion  of  the  resultant  section  would 
fill  to  the  detriment  of  the  harbor.  Locating  points  of  the  harbor  line 
in  accordance  with  this  line  of  reasoning  at  A  and  B  and  connecting 
by  suitable  curves  with  the  established  lines  at  C  and  D  gives,  in  my 
opinion,  the  correct  location  of  the  harbor  line  so  as  to  fully  preserve 
the  usefulness  of  the  harbor  in  this  locality.' 

It  is  respectfully  recommended  that  the  harbor  lines  be  changed  and 
located  as  shown  on  sheet  No.  1  *  herewith. 

No  argument  is  seen  that  would  justify,  in  accordance  with  the  law, 
the  location  of  harbor  lines  as  Jones  &  Laughlins,  Limited,  desire  them 
located. 

The  lines  as  recommended  have  been  laid  out  on  the  ground  and 
have  been  examined  by  Jones  &  Laughlins,  Limited,  and  their  agree- 
ment" to  remove  within  two  years  all  fill  to  the  riverward  of  such  lines 
and  above  the  specified  adopted  slope  is  herewith. 

W.  L.  SiBERT, 

Captain^  Corps  of  Engineers. 
(Through  the  Division  Engineer.) 

[Third  indorsement.] 

Enginber  Office,  U.  S.  Army, 

Central  Division, 
CincinncUi,  Ohio,  Jnly  9^  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
When  last  at  Captain  Sibert's  office  (May  15)  I  joined  him  in  a  care- 
ful investigation  of  this  matter,  and  since  receiving  these  papers  have 
again  given  it  mature  consideration. 
I  concur  in  Captain  Sibert's  views  and  recommendations. 

G.  J.  Lydecker, 
Colonel,  Corps  of  Engineers, 
Dinision  Engineer,  Central  Division. 


o  Not  printed. 
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G  G  13. 

MODIFICATION  OF  HARBOR  LINES  IN  PITTSBURG  HARBOR,  PENN- 
SYLVANIA, FROM  SMITHFIELD  STREET  BRIDGE,  MONONGAHELA 
RIVER,  AROUND  THE  POINT  TO  TENTH  STREET,  ALLEGHENT 
RIVER. 

Pittsburg,  Pa.,  January  10 ^  1903. 

We,  the  undersigned,  respectfully  petition  you  to'  change  the  har- 
bor lines  along  a  portion  of  the  Pittsburg  Harbor  from  its  present 
location  to  a  location  that  will  make  such  Hne  coincide  with  the  high- 
water  mark. 

Commencing  at  the  north  end  of  the  Smithfield  Street  Bridge,  on 
the  Monongahela  River,  and  extending  around  the  point  between 
the  Allegheny  and  Monongahela  rivers  to  the  foot  of  Tenth  street, 
all  within  the  city  of  Pittsburg. 

When  the  Union  Bridge  is  raised  to  the  height  clearly  shown  in  the 
recent  hearings  in  that  case  as  necessary,  the  portion  of  the  harbor 
referred  to  in  this  case  will  be  that  in  which  the  life  and  property  of 
the  navigation  interests  will  seek  protection  during  floods  and  ice,  and 
the  above  part  of  this  public  highway  should  all  be  under  the  control 
of  the  General  Government. 

Were  structures  built  out  to  the  present  lines,  boats  would  have  no 
mooring  places  in  times  of  distress,  and  the  harbor  would  be  destroyed 
at  the  time  when  its  need  was  the  greatest.  The  bed  of  the  stream  is 
the  same  now  as  it  was  when  the  present  location  was  made. 

James  Rees  <fc  Sons  Company, 
Thos.  M.  Rebs, 

Vice-Presidenty  and  66  Others, 
Hon.  Elihu  Root, 

Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  £nginebrs, 

U.  S.  Armt, 
January  SI,  190S, 

Respectfully  referred  to  Capt.  W.  L.  Sibert,  Corps  of  Engineers,  for 
report. 
To  be  returned. 
By  command  of  Brig.  G^n.  Gillespie : 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Third  indorsement.] 

llNriED  States  Engineer  Office, 

Pittsburg,  Pa. ,  February  6,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  jurisdiction  of  the  United  States  over  the  navigable  waters  of 
this  country,  as  this  office  understands  it,  extends  as  far  as  the  water 
goes,  so  long  as  it  stays  within  the  well-defined  banks  and  so  long  as 
it  is  used  or  may  be  used  in  the  transportation  of  interstate  commerce. 

The  Congress  of  the  United  States,  under  the  commerce  clause  of 

the  Constitution,  has  complete  control  of  such  navigable  waters,  and 

its  opinion  as  to  the  extent  of  jurisdiction  landward  of  the  low-water 

line  is  best  determined  by  the  following  acts  as  to  the  bridging  of 

navigable  streams,  namely :  Act  ot  l&^axcV  ^,  \^^1 ,  ^xA  %ftt  of  April  2, 
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1888,  concerning  bridging  the  Great  Kanawha  and  Muskingum  rivers. 
In  these  acts  navigation  above  the  highest  water  is  specifically  pro- 
vided for.  Whatever  may  be  the  extent  of  this  jurisdiction  landward 
of  the  low- water  line,  it  is  the  opinion  of  this  office  that  the  harbor 
lines  in  the  reach  of  river  mentioned  in  this  petition  should  be  placed 
as  far  landward  as  the  jurisdiction  of  the  United  States  will  permit, 
for  the  following  reasons: 

First.  This  portion  of  the  harbor  of  Pittsburg  constitutes  the  ter- 
minal facilities  for  all  of  the  river  business  centering  at  Pittsburg  from 
the  Monongahela,  Ohio,  and  Allegheny  rivers,  and  its  unobstructed 
use  is  necessary  at  all  stages  of  the  water,  since  these  waters  are  navi- 
gable at  all  stages  for  some  classes  of  boats,  at  least. 

Second.  This  is  the  principal  mooring  place  for  the  shipping  center- 
ing at  Pittsburg  during  floods  and  ice,  and  no  structures  should  pre- 
vent boats  from  being  properly  moored  and  protected  in  this  portion 
of  the  Pittsburg  harbor.  Were  structures  built  out  to  the  harbor 
line  as  it  now  exists,  boats  would  be  prevented  from  transacting  busi- 
ness by  not  being  able  to  reach  the  shore  at  all  stages  above  20  feet, 
and  on  some  portions  of  the  wharf  at  all  stages  above  13  feet.  The 
river  bank  of  the  reach  in  question  is  a  paved  wharf,  slope  1  on  6, 
from  Smithfield  street  down  the  Monongahela  River  on  the  Pittsburg 
side  to  West  street.  Thence  around  the  Point  to  the  upper  end  of 
the  Exposition  Building  in  the  Allegheny  River  the  wharf  is  neither 
graded  nor  paved.  From  this  point  up  the  Allegheny  to  the  foot  of 
Ninth  street  the  wharf  is  graded  but  not  paved.  This  wharf  belongs 
to  all  of  the  people  of  the  city  of  Pittsburg  and  is  under  the  control 
of  the  city  government  in  so  far  as  the  riparian  rights  on  it  are  con- 
cerned. 

It  is  therefore  respectfully  recommended  that  this  office  be  author- 
ized, after  due  advertisement,  to  hold  a  public  hearing,  at  which  all 
sides  of  the  question  may  be  presented  and  discussed,  and  make  its 
final  report  and  recommendation  after  such  hearing. 

W.  L.  SiBERT, 

Captain^  Corps  of  Engineers, 

[Fourth  indorsement.] 

Office  Chief  of  Enqineers, 

TJ.  S.  Army, 

February  10,  190S. 

Respectfully  returned  to  Captain  Sibert.  The  recommendation 
made  in  paragraph  3  of  the  preceding  indorsement  is  approved. 

Attention  is  invited  to  the  fact,  however,  that  modification  of  har- 
bor lines  in  growing  industrial  centers,  especially  moving  a  line  land- 
ward, is  a  matt>er  that  must  be  treated  with  great  care. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Fifth  indorsement.] 

U.  S.  Engineer  Office, 

Pittsburg,  Pa.,  April  U,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
A  public  hearing  was  held  in  this  office,  after  due  advertisement,  on 
February  26,  1903,  at  which  was  considered  th^  pto^o^ft^  0dlW\^<6  ^^"^ 
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narbor  line  from  Smithfield  Street  Bridge,  ou  the  Monongahela  River, 
around  the  "Point"  to  the  foot  of  Tenth  street,  Allegheny  River. 
The  stenographic  record^  of  this  hearing  and  all  papers**  submitted 
in  the  case  at  the  hearing  and  since  are  forwarded  herewith.  Exhibit 
A«  is  the  stenogi*aphic  record.  Exhibit  B  "  comprises  papers  in  favor 
of  moving  the  line  landward.  Exhibit  C  **  essentially  comprises  papers 
protesting  against  moving  the  lines  in  such  manner  as  would  inteif ere 
with  the  Pennsylvania  Railroad's  proposed  connections. 

There  are  also  forwarded  herewith  two  tracings,**  on  which  are  shown 
the  changes  of  harbor  lines  in  this  case  that  this  office  recommends. 
(Exhibit  D.«) 

The  city  of  Pittsburg  is  the  riparian  owner  and  it  has  entered  no 
objection  against  moving  the  harbor  lines  landward  Copy  of  a  reso- 
lution of  common  council  of  the  city  of  Pittsburg  is  inclosed  in 
Exhibit  B.«  Practically  all  the  protests  against  moving  the  harbor 
lines  landward  are  based  on  such  a  change  as  would  interfere  with 
the  Pennsylvania  Railroad  Company  in  making  connection  with  its 
property  at  the  ''Point."  The  lines  as  recommended  do  not  interfere 
with  this  connection,  as  will  be  seen  by  comparing  Exhibit  B,  snbmi^ 
ted  by  the  Pennsylvania  Railroad  Company,  and  included  in  Exhibit 
C  of  this  office,  with  line  as  recommended  on  the  Allegheny  wharf. 

After  the  hearing  tentative  harbor  lines  were  laid  down  by  this  office 
for  examination  and  written  protests  were  invited.  Copy  of  notice* 
inclosed.  (Exhibit  E.^)  The  tentative  line  on  the  Monongahela 
wharf  was  not  materially  protested  against.  That  on  the  Allegheny 
wharf  was  not  protested  against  except  from  a  point  about  opposite 
Evans  alley  and  from  there  down  river  to  its  connection  with  the  old 
harbor  line  near  the  exposition  building,  and  this  on  account  of  the 
Pennsylvania  Railroad  connection.  The  pencil  line  on  that  map  show- 
ing the  Allegheny  wharf  is  that  part  of  the  line  first  propased  by  this 
office  and  objected  to  in  protests. 

The  Pennsylvania  Railroad  has  purchased  much  valuable  property 
at  the  "Point"  for  warehouse  and  other  purposes  and  expects  to 
obtain  authority  from  councils  to  connect  with  these  warehouses  by 
means  of  an  elevated  railroad  outside  of  Duquesne  Way.  The  present 
harbor  line  would  have  interfered  in  no  way  with  that  connection  and 
the  purchase  of  the  property  was  certainly  in  a  measure  due  to  such  loca- 
tion of  the  line,  and  while  the  line  first  proposed  by  this  office  would 
undoubtedly  better  preserve  and  protect  the  harbor  of  Pittsburg  than 
the  line  recommended,  it  is  believed  that  it  is  best  and  fair  to  accept 
the  change  as  proposed  by  the  Pennsylvania  Railroad,  thus  enabling 
them  to  make  the  desired  connection  with  an  easier  curve  than  would 
be  practicable  otherwise.  A  protest  from  James  Rees  &  Sons  Co. 
against  this  location  from  Evans  alley  downstream,  Allegheny  wharf, 
and  in  favor  of  a  location  further  landward,  is  inclosed.     (Exhibit  B.") 

There  are  inclosed  two  photographs,^  one  showing  the  Monongahela 
wharf  and  old  harbor  line,  and  the  other  the  Allegheny  wharf  and  old 
harbor  line.     (Exhibit  D.«) 

W.  L.  SiBERT, 

Captain^  Corps  of  Engineers. 

«  Not  printed. 


APPENDIX    a  G REPORT   OF    CAPTAIN   8IBERT.  1709 

[Eighth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army. 
Mmj  18,  1903. 

Respectfully  returned  to  the  Secretary  of  War. 

Application  is  made  within  for  a  modification  of  the  established  har- 
bor line  at  Pittsburg,  commencing  at  the  north  end  of  the  Smithfield 
Street  Bridge  on  the  Monongahela  River  and  extending  around  the 
point  between  the  Monongahela  and  Allegheny  rivers  to  Tenth  street, 
on  the  Allegheny  River,  all  in  the  city  of  Pittsburg,  this  request  being 
made  with  a  view  to  the  better  preservation  and  protection  of  Pitts- 
burg Harbor. 

This  petition  was  referred  for  consideration  by  the  local  engineer 
officer,  by  whom  a  public  hearing  has  been  held  and  the  matter  thor- 
oughly investigated. 

From  Captain  Sibert's  statements  in  third  and  fifth  indorsements 
hereon,  it  would  appear  that  the  preservation  and  protection  of  the 
harbor  would  be  enhanced  by  a  modification  of  the  existing  harbor 
line  between  the  points  named.  The  line  finally  selected  and  recom- 
mended by  him  is  a  compromise  adopted  after  a  careful  consideration 
of  the  claims  and  protests  of  certain  conflicting  interests. 

Concurring  in  the  views  and  conclusions  of  Captain  Sibert,  I  recom- 
mend that  the  modified  line  presented  by  him,  which  is  delineated  and 
described  on  the  accompanying  tracings,**  be  approved  by  the  Secre- 
tary of  War.  For  the  sake  of  convenience,  it  is  further  recommended 
that  the  Secretary  place  his  approval  upon  both  tracings. 

G.  L.  Gillespie, 
Brig.  Oen.,  Chief  of  Engineers^ 

U,  S.  Arniy. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  mentioned  were 
approved  by  the  Assistant  Secretary  of  War  May  29, 1908,  the  approval  being  indi- 
cated on  the  map. 


G  G  14. 

MODIFICATION  OF  HARBOR  LINES  IN  ALLEGHENY  RIVER  AT 

PITTSBURG,  PENNSYLVANIA. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington  J  November  1,  1902. 

Captain  :  A  request  has  been  presented  to  the  Chief  of  Engineers 
that  Mr.  William  McConway  be  given  an  opportunity  to  present  to 
you  verbally  certain  facts  and  arguments  bearing  upon  the  applica- 
tion of  Knox  &  Reed,  attorneys  for  Fox  Pressed  Steel  C'ompany  and 
others,  for  modification  of  harbor  lines  on  the  Allegheny  River  at 
Pittsburg. 

Mr.  McConway  has  been  informed  that  you  will  be  pleased  to 
grant  him  such  an  interview  at  any  time  which  may  be  mutually 
convenient. 


<>  Not  printed. 
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That  all  the  facts  may  be  available  to  you,  the  papers  in  the  ease 
are  sent  you  herewith,  to  be  returned  when  they  have  served  their 
purpose. 
By  command  of  Brig.  Gen.  Gillespie: 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Colonel  J  Carps  of  Engineers, 
Capt.  W.  L.  SiBERT, 

Corps  of  Engineers^  Pibtshurg,  Pa. 


report  of  capt.  w.  l.  sibert,  corps  op  engineers. 

Engineer  Office,  United  States  Army, 

Pittsburg^  Pa.^  March  21^  190S. 

General:  Referring  to  letter  from  your  office,  dated  November  1, 
1902,  relative  to  interview  with  Mr.  William  McConway  about  appli- 
ca>tion  of  Fox  Pressed  Steel  Company  and  others  for  change  of  harbor 
line  on  Allegheny  River  at  Pittsburg,  I  have  to  report  as  follows: 

In  the  first  conversation  with  Mr.  McConway  on  the  subject  he  was 
informed  that  before  a  change  of  harbor  line  could  be  considered  or 
recommended  it  was  necessary  to  show  that  the  preservation  and  pro- 
tection of  the  harbor  would  be  promoted  thereby.  Consequently  Mr. 
McConway  submitted  the  letter<*of  January  2, 1903,  which  is  forwarded 
herewith. 

I  submit  a  new  map^  of  the  locality,  showing  soundings  taken  last 
year  under  direction  of  this  office,  which  confirms  statements  in  the 
above  letter  as  to  the  shoals  and  filling  up  along  the  applicant's  front- 
age. That  the  filling  has  been  extensive  since  1891  is  shown  by  the 
shading  between  the  old  and  recent  low-water  lines.  The  soundings 
give  depths  at  the  stage  (elevation  703  feet)  which  will  largely  prevail 
during  four  to  six  months  of  every  year  when  the  movable  dam  at 
Ilerr  Island  (3  miles  below)  is  necessarily  lowered. 

The  McConway  &  Torley  Company  desire  to  transfer  by  river  mate- 
lial  and  products  between  their  two  plants  shown  on  this  map.  This 
firm  and  others  of  the  applicants  desire  to  obtain  fuel  and  ship  prod- 
ucts by  river.  It  is  true  that  structures  might  be  built  under  permits, 
reaching  from  the  present  harbor  line  to  deeper  water,  but  these 
would  tend  to  increase  deposits  along  that  shore,  and  it  would  be 
almost  impracticable  to  maintain  them  against  the  heavy  ice  move- 
ments common  in  this  river. 

In  order  to  obtain  sufficient  boating  depths  at  their  respective  land- 
ings considerable  dredging  will  be  necessary.  Dredging  will  also  be 
done  under  direction  of  this  office  to  improve  the  channel  depths  along 
this  reach. 

Narrowing  the  river  cross  sections  and  changing  the  straight  bank 
line  to  an  advanced  and  more  natural  curved  line  around  the  point 
will  greatly  lessen  the  deposits  and  materially  assist  in  maintaining 
dredged  channels.  Observed  flood  profiles  show  that  the  narrow  sec- 
tion just  above  Forty-eighth  street  backs  up  the  water  above  about 
0.7  foot,  which  greatly  increases  the  current  through  a  part  of  this 
narrow  place.     A  regular  and  more  gradual  reduction  of  the  river 


«Not  printed. 
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width  from  the  wide  section  at  upper  end  of  the  reach  would  distrib- 
ute the  slope  on  a  greater  leng^th  of  the  river  and  make  its  navigation 
at  high  stages  easier. 

For  the  reasons  indicated  above  it  is  the  opinion  of  this  office  that 
the  moving  of  the  existing  harbor  line  to  the  line  shown  in  yellow  on 
the  blueprint,"  in  duplicate,  herewith  would  tend  to  the  "  preservation 
and  protection  of  the  harbor,"  and  the  change  is  recommended. 

Representatives  of  the  river  interests  have  been  consulted  and  they 
agree  to  this  proposed  change.  A  letter**  from  the  applicants  accept- 
ing the  line  in  lieu  of  the  one  they  asked  for  is  herewith. 

The  inclosures  forwarded  with  your  letter  of  November  1, 1902,  are 
herewith  returned. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
Captaiuj  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  S.  A, 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  7,  1903. 
Respectfully  submitted  to  the  Secretary  of  War. 
Harbor  lines  were  established  by  the  War  Department  on  Allegheny 
River  at  Pittsburg,  Pa.,  in  1895. 

*  ****** 

Examinations  made  during  the  past  season  show  that  extensive  shoal- 
ing has  taken  place  at  the  point  in  question  within  the  last  few  years. 
Owing  to  this  fact  and  other  considerations  indicated  in  the  within 
report  the  local  officer.  Captain  Sibert,  expresses  the  opinion  that,  while 
not  fully  conforming  to  the  demands  of  the  petitioners,  a  modified  line 
as  shown  on  the  accompanying  chart*  would  grant  some  relief  and 
still  tend  to  the  preservation  and  protection  of  the  harbor.  This  line 
has  been  accepted  by  the  petitioners  in  lieu  of  the  modification  origi- 
nally request^,  and  is  reported  to  be  satisfactory  to  the  navigation 
interests  on  the  river. 

In  view  of  the  altered  physical  conditions  as  shown,  I  concur  in  the 
views  of  Captain  Sibert  that  some  concession  may  be  granted  the  ripa- 
rian owners,  and  recommend  the  approval  by  the  Secretary  of  War  of 
the  modified  harbor  line  shown  on  the  tracing  herewith,  which  has  been 
prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 

Note. — ^The  lines  referred  to  above  and  shown  on  the  map  mentioned  were 
approved  by  the  Secretary  of  War  xmder  date  of  May  9,  1903,  the  approval  being 
indicated  on  the  map. 

«  Not  printed. 
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APPENDIX  H  H. 


CONSTRUCTION  OF  LOCKS  AND  MOVABLE  DAMS  IN  OHIO  RIVER 
BETWEEN  THE  PENNSYLVANIA  STATE  LINE  AND  CINCINNATI; 
IMPROVEMENT  OF  KANAWHA,  LITTLE  KANAWHA,  ELK,  AND 
GAULEY  RIVERS,  WEST  VIRGINIA. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS,  OFFICERS  IN  CHARGE, 
CAPT.  W.  E.  GRAlQHILL  AND  MA  J,  GEO.  A,  ZINN,  CORPS  OF  ENGI- 
NEERS. 


IMPROVEMENTS. 


1.  Movable  dams  in  Ohio  River. 

2.  Little   Kanawha  River,  West  Vir- 

ginia. 
.3.  Operating  and  care  of  lock  and  dam 
on  Little  Kanawha  River,  West 
Virginia. 


4.  Kanawha  River,  West  Virginia. 

5.  Operating  and  c^re  of  locks  and  dams 

on  Kanawha  River,  West  Virginia. 

6.  Ganley  River,  West  Virginia. 

7.  Elk  River,  West  Virginia. 


United  States  Engineer  Office, 

Wheeling,  W.  Va. ,  July  IS,  1903, 

General:  I  have  the  honor  tio  transmit  herewith  the  annual  report 

of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1903. 

The  following  assistant  engineers  were  in  local  charge  of  the  works: 

Charles  Humphreys,  Dams  Nos.  8,  11,  and  13,  Ohio  River;  W.  M. 

Hall,  Dams  Nos.  18  and  19,  Ohio  River,  and  Little  Kanawha  River; 

and  Thos.  E.  Jeffries,  Kanawha  River. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Major,  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  tj.  S,  A. 


H  H  I. 

MOVABLE  DAMS  IN  OHIO  RIVER. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,  1903. 

Dain  No.  S,  ahoxit  i6  miles  heknv  Pittsburg,  Pa. — The  river  and 
harbor  act  of  June  13,  1902,  provides  for  survey,  acquisition  of  site, 
and  construction  of  lock.  A  survey  for  this  site  was  commenced  in 
August  and  completed  in  December,  1902.  Test  holes  were  drilled 
from  which  good  samples  of  the  material  penetrated  could  be  taken 
(the  rock,  when  found,  in  cores),  so  that  the  nature  of  the  river  bot- 
tom could  be  determined  with  some  certainty.     Sixty-nine  of  these 
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holes  were  drilled,  which  show  a  gravel  while  not  so  coarse  as  foand 
higher  up,  still  of  a  quality  to  insure  a  reasonably  good  foundation. 
Rock  was  found  at  30  feet  below  low  water.  Approval  was  received 
for  the  location  about  2  miles  above  Wellsville,  Ohio.  It  was  neces- 
sary to  condemn  two  pieces  of  land  for  this  site,  but  the  proceedings 
have  not  been  concluded.  Plans  for  the  entire  work  are  in  prepara- 
tion. 

DaiJi  No.  11,  about  77  miles  below  Piiisburg,  Pa. — ^The  act  of  June  13, 
1902,  contains  a  provision  for  this  dam  similar  to  that  for  Dam  No.  8. 
Field  work  was  commenced  in  August,  1902.  Three  available  sites 
were  surveyed,  and  59  test  holes  drilled  using  the  same  process  as  at 
Dam  No.  8.  The  general  character  of  the  material  encountered  was 
a  rather  fine  gravel.  A  survey  of  the  land  required  at  the  approved 
site  (near  Salt  Run)  and  additional  test  holes  are  necessary. 

Dam  No.  13,  about  96  miles  below  Pittsburg,  Pa. — It  has  been  found 
that  the  river  bottom  consists  principally  of  fine  sand,  and  that  a  fur- 
ther modification  of  the  plans  was  necessary  to  provide  a  stable  struc- 
ture. Modified  plans  were  submitted,  and  the  Chief  of  Engineers 
appointed  a  Board  of  Engineer  Officers  to  consider  same.  The  Board 
recommended  a  pile  foundation  for  that  part  of  the  walls  not  already 
built;  protection  of  riprap,  cribs,  and  sheet  piling  at  exposed  parts; 
a  concrete  floor  for  lock;  omission  of  emptying  valves  from  river 
wall,  power  and  flushing  conduits,  drift  chute,  and  two  of  the  four 
Poir^e  dams.  Plans  in  accordance  with  the  Board's  recommendation 
are  in  preparation. 

During  the  year  the  following  work  was  done  under  the  contract 
with  The  Sheridan-Kirk  Contract  Company  for  building  the  masonry 
of  lock:  13,902  cubic  yards  material  excavated,  and  396  cubic  yards 
rubble  masonry,  3,669  cubic  yards  concrete,  2,862  pounds  iron,  and 
32,888  linear  feet  sheet  piling  placed.  The  power-house  foundatioD 
is  about  three-fourths  completed,  and  that  for  the  river  lock  wall  is 
built  to  a  height  of  about  8  feet  over  a  distance  of  305  feet,  and  to 
about  12  feet  for  the  remainder  f310  feet). 

Dam  No.  18,  about  179  miles  b^mv  Pittsburg,  Pa. — Land  for  this  site 
was  purchased  and  marked,  and  plans  for  the  lock  completed.  Some 
current  observations  were  taken. 

A  contract  was  entered  into  with  The  Evansville  Contract  Company, 
under  date  of  November  21,  1902,  for  building  the  lock  and  guide 
walls.  Active  operations  were  commenced  on  April  27  and  continued 
until  the  close  of  the  year.  During  part  of  May  and  June  work  was 
carried  on  both  night  and  day.  At  the  close  of  the  year  the  coffer- 
dam (crib)  was  nearly  completed  and  the  excavation  for  the  land  and 
river  walls  and  gate  recesses  well  under  way. 

A  temporary  building,  for  the  storage  of  cement,  was  constructed 
by  J.  W.  Woods  under  an  emergency  contract. 

Da77i  No.  19,  about  191  viiles  odow  Pittsburg,  Pa. — The  river  and 
harbor  act  of  June  13,  1902,  provides  for  survey,  acquisition  of  site, 
and  construction  of  dam.  Field  work  was  commenced  on  August  8 
and  completed  December  1,  1902.  Sixty-one  test  holes  were  drilled, 
using  the  same  process  as  at  Dam  No.  8.  The  character  of  the  mate- 
rial penetrated  indicates  a  rock  foundation  for  both  lock  and  diAa. 
The  land  required  for  this  site  has  been  surveyed  and  its  acquisition 
is  well  under  way. 

Owing  to  the  short  seasons  permitting  work  on  the  Ohio  River  each 

year  (about  six  months),  and  to  the  lock,  dam,  and  appurtenances 

belonging  to  practically  one  c\a»»  ot  work  (one  contract  could  cover 

the  entire  work),  it  would  be  to  ttv^  m\feT^«X»  ol  \>afe  ^^N^rcmAiLt  and 
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navigation  that  the  construction  of  the  entire  work  at  each  site  be 
authorized,  thus  permitting  the  entering  into  of  one  contract.  In  this 
connection  an  expenditure  of  at  least  $300,000  in  any  one  year  at  each 
site  should  be  authorized. 

One  contract  covering  the  work  at  each  site  would,  it  is  believed, 
prove  a  saving  in  cost  and  hurry  its  completion.  It  would  obviate  the 
delay  usual  in  making  new  contracts;  that  caused  by  a  new  contractor 
for  each  piece  of  work  (which  has  been  the  rule  on  this  river)  in  col- 
lecting and  erecting  his  plant;  the  duplicating  of  work,  such  as  coffer- 
dams, which  could  be  constructed  so  as  to  permit  of  work  on  more  than 
one  structure  at  the  same  time.  The  time  for  delivery  of  material 
would  be  undoubtedly  lessened,  as  the  large  quantities  required  would 
enable  the  contractor  to  place  his  orders  with  well-equipped  and  reli- 
able dealers,  which,  in  addition,  would  insure  a  saving  in  cost. 

Another  factor  which  should  be  considered  is  that  men  when  once 
familiar  with  the  work  would  likely  remain  until  its  completion  if  the 
contract  were  in  the  hands  of  one  firm,  whereas  under  the  present  sys- 
tem each  contractor  brings  on  new  men,  and  by  the  time  they  are 
thoroughly  qualified  a  new  set  are  brought  on  with  the  next  contractor. 
To  carry  on  a  work  successfully  men  acquainted  with  the  character- 
istics at  each  site  are  a  necessity. 

Money  statement. 

CONSOUDATED. 

Jtdy  1,  1902,  balance  tmezpended <^21, 887.91 

Amount  appropriated  by  stmdry  civil  act  approved  March  8,  1903 . .      850, 000. 00 


1,571,887.91 
June  30,  1903,  amount  expended  during  fiscal  year 102, 729. 33 


July  1,  1903,  balance  unexpended 1,469,158.58 

July  1,  1903,  outstanding liabilitiee 2,426.72 


July  1.  1903,  balance  available 1,466,731.86 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 537, 363. 45 


Amount  (estimated)  required  for  completion  of  existing  project. . .  2, 718, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1905,  in  addition  to  the  balance  unexpended  July  1, 1903 1,293,400  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4, 1897. 

DAM  NO.  8. 

July  1,  1902,  balance  unexpended ..      $50,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1903 . .      200, 000. 00 

250, 000. 00 
June  30, 1903,  amount  expended  during  fiscal  year 12, 143. 33 


July  1, 1903,  balance  unexpended 237,856.67 

July  1, 1903,  outstanding  fiabilities 135.00 

July  1,  1903,  balance  available 237,721.67 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 660. 49 


1 


Amount  (estimated)  required  for  completion  of  existing  project . .  600, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1905,  in  addition  to  the  balance  unexpended  July  1 ,  1903 200, 000. 00 

Submitted  in  compliance  with,  requirements  of  sundry  civil  act  of 

June  4,  1897. 

^Pam  No.  13,  repayment,  ^.^, 
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DAM  NO.   11. 

July  1, 1902,  balance  unexpended. $50, 000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1903  . .      200, 000. 00 

260,000.00 
June  30,  1903,  amount  expended  during  fiscal  year 10,081.06 


July  1,  1903,  balance  unexpended 289,918.94 

July  1,  1903,  outstanding  liabilities .  146.50 


July  1,  1903,  balance  available 239,772.44 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 2, 000. 00 


600,000.00 


Amount  (estimated)  required  for  completion  of  existing  project. .  _ 
Amount  that  dtm  be  profitably  expended  in  fiscal  year  ending  June  80, 

/905,  in  addition  to  the  balance  unexjiended  July  1 ,  1903 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

DAMS  NOS.    13  AND  18. 

July  1,  1902,  balance  unexpended ^ ^'$596,887.91 

Amount  appropriated  by  sundry  civil  act  approved  March  8, 1903 . .      450, 000. 00 

1,046,887.91 
June  30,  1903,  amount  expended  during  fiscal  year 71, 825. 71 

July  1,  1903,  balance  unexpended 975,062.20 

July  1 ,  1903,  outstanding  liabilities 2, 020. 22 

July  1,  1903,  balance  available 978,041.96 

July  1 , 1 903,  amount  covered  by  uncompleted  contracts 634, 702. 96 

Amount  (estimated)  required  for  completion  of  existing  project. . .  593, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1905,  in  addition  to  the  balance  unexpended  July  1 ,  1903 598, 400. 00 

Submitted  in  compliance  with  requirements  of  sun^^  civil  act  of 

June  4,  1897. 

DAM  NO.  19. 

July  1. 1902,  balance  imexx)ended $25,000.00 

June  30,  1903,  amount  exx)ended  during  fiscal  year 8,679.23 


_t. 


July  1, 1903,  balance  xmexpended _ 16, 320. 77 

July  1,  1903,  outstanding  liabilities 125. 00 


July  1,  1903,  balance  available 16,195.77 

Amount  (estimated)  required  for  completion  of  existing  project 925, 000, 00 

Amount  that  can  be  profitably  expended  (n  fiscal  year  ending  June  80, 

1 905.  in  addition  to  the  balance  unexx)ended  July  1 ,  1903 800, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4, 1897. 


APPROPRIATIONS. 

March  3, 1899: 

Construction  of  Dam  No.  13 $50,000 

Construction  of  Dam  No.  18 50, 000 

June  6,  1900,  continuing  construction  of  Dams  Nos.  13  and  18 470, 000 

March  3,  1901 ,  continuing  construction  of  Dams  Noe.  13  and  18 40, 000 

A  Dam  'No.  1^,  T^i^^Dcieiit^  ^Q,^, 
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June  13, 1902: 

Constmctioii  of  Lock  and  Dam  No.  8 $50,000 

Construction  of  Lock  and  Dam  No.  11 50, 000 

Construction  of  Lock  and  Dam  No.  19 25, 000 

June  28,  1902,  continuing  construction  of  Dams  Noa.  13  and  18 46, 600 

March  3,  1903; 

Continuing  construction  of  Lock  at  Dam  No.  8 200, 000 

Continuing  construction  of  Lock  at  Dam  No.  11 200, 000 

Continuing  construction  of  Dams  Nos.  13  and  18 450, 000 

Total 1,631,600 

Note. — Act  of  June  13, 1902,  appropriated  $50,000  each  for  Dams  No.  8  and  No. 
11,  instead  of  $300,000  each,  as  reported  in  the  annual  rex)ort  for  1902. 


ABSTRACfT  OP  CONTRACTS  IN  FORCE  FOR  IMPROVINa  OHIO  RIVER  BELOW 

PITTSBURG,  PA. 

Lock  far  movable  Dam  No.  IS. 

Contractor:  The  Sheridan-Kirk  Contract  ComiMWiy. 

Rate:  Cofferdam  at  $10  per  linear  foot:  temi)orary  piling,  85  cents  per  linear 
foot;  sheet  piling,  35  cents  per  linear  foot;  ordinary  excavation,  30  cents  per  cubic 
yard;  deposit  excavation,  50  cents  per  cubic  yard;  channel  dredging,  25  cents  per 
cubic  yard;  rock  excavation,  $3  per  cubic  yard;  ordinary  filling,  80  cents  per  cubic 
yard;  stone  filling,  $3  per  cubic  yard:  special  ashlar  masonry,  $16  per  cubic  vard: 
coping  masonry,  $17  per  cubic  yard;  rubble  masonry,  $5.60  per  cubic  yard;  brick 
masonry,  $11  per  cubic  yard;  concrete  masonry  (cement  furnished  by  United 
States),  $2.85  per  cubic  yard;  oak  timber,  $50  per  thousand;  hemlock  timber,  $35 
per  thousand;  cast  iron,  5  cents  per  pound;  wrought  iron,  5  cents  per  pound;  steel, 
5  cents  per  pound;  iron  pipe,  3-mch,  15  cents  per  linear  foot. 

Date  of  approval:  July  5, 1901. 

Date  of  beginning:  September  7, 1901. 

Date  of  expiration:  400  fair  working  days. 

Lock  for  movable  Dam  No.  18, 

Contractor:  The  Evansville  Contract  Company. 

Rate:  Grubbing  and  clearing  at  f^  per  acre;  hemlock  timber  and  plank,  $40 
per  thousand;  sheet  piling,  $45  per  thousand;  round  tunber,  25  cents  per  linear 
foot;  round  piling,  30  cents  per  linear  foot;  common  filling,  27  cents  per  cubic  yard; 
puddling,  $2  per  cubic  yard;  stone  filling,  $1.50  per  cubic  yard;  common  excava- 
tion, 25  cents  per  cubic  yard:  rock  excavation,  $2.50  per  cubic  yard;  concrete 
(cement  fumisned  by  United  States),  $4  per  cubic  yard;  oak  timber,  $50  per 
thousand:  x)aving,  $3.50  per  cubic  yard;  curbing,  $7  per  cubic  yard;  bolt  holes,  50 
cents  per  linear  foot;  iron  and  steel,  5i  cents  per  pound;  vitrified  pipe,  8-inch,  35 
cents  per  linear  foot;  vitrified  pipe,  12-inch,  50  cents  i)er  linear  foot;  galvanized- 
iron  pipe,  3-inch,  60  cents  per  linear  foot;  galvanized-iron  pipe,  2-inch,  40  cents  per 
linear  foot;  galvanized-iron  pipe,  l^-inch,  40  cents  per  Imear  foot;  highway,  50 
cents  per  square  yard. 

Date  of  approval:  December  10, 1902. 

Date  of  beginning:  January  14,  1903. 

Date  of  expiration:  300  fair  working  days. 

• 

Portland  cement  at  Dams  Nos.  13  and  18. 

Contractor:  Atlas  Portland  Cement  Company. 
Rate:  In  wood  at  $2.34  per  barrel. 
Date  of  approval:  May  6, 1903. 
Date  of  beginning:  When  notified. 
Date  of  expiration:  December  31, 1903. 
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Natural  cement  at  Dam  No,  IS, 

Contractors:  L.  S.  McKallip  &  Co. 

Bate:  In  paper  bags  at  81  cents  per  barrel. 

Date  of  approval:  Jnly  29, 1901. 

Date  of  beginning:  When  notified. 

Date  of  expiration:  December  31,  1902,  or  on  completion  of  constmction  work. 

Drilling  test  holes  at  Dam  No,  IS, 

Contractor:  C.  F.  Preslar  Manufacturing  Company. 

Rate:  Throngh  loose  material  at  $2.50  per  linear  foot;  throngrh  rock,  $3.50  per 
linear  foot. 
Date  of  contract:  January  7,  1902. 
Date  of  beginning:  January  17,  1902. 
Date  of  expiration:  60  fair  working  days. 

Drilling  test  holes  at  Dams  Nos,  8  and  11, 

Contractor:  The  Preslar-Crawley  Mannfacturing  Company. 
Bate:  Through  loose  material  at  $3  per  linear  foot;  through  hard  material.  |S 
per  linear  foot. 
Date  of  contract:  July  31,  1902. 
Date  of  beginning:  August  30,  1902. 
Date  of  expiration:  150  fair  working  days. 


Freight  handled  at  the  wharves  of  some  of  the  principal  cities  bettoeen  Dam  No. 
8  and  Dam  No.  19 ^  Ohio  River,  during  the  calendar  year  190S. 


Name  of  city. 


East  Lirerpool.  Ohio 
SteubenvntejOhio  .. 

Wheeling,  W.Va 

Marietta,  Ohio 

Parkersburg,  W.Va 


Freight, 


Totw. 

Sumb«r. 

18,200 

Id,  000 

2i.fieo 

».ooo 

185,000 

60,000 

5,143 

7,070 

100,000 

10,000 

IHissen- 
g«r*i. 


The  number  of  passengers  includes  excursionists. 


H  H  2. 


IMPBOVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGmiA. 

The  river  and  harbor  act  of  June  13, 1902,  provided  $1,000  for  main- 
tenance and  the  preparation  of  an  estimate  of  the  probable  cost  of 
each  of  the  four  locks  and  dams  in  said  river  not  owned  by  the  Gov- 
ernment and  a  report  as  to  their  present  condition,  probable  cost  of 
repair,  and  the  advisability  of  acquiring  the  same  in  the  interest  of 
navigation. 

Almost  all  of  the  required  data  has  been  collected  for  preparing  the 
estimate  and  report  called  for  by  the  above-mentioned  act. 

Preparations  are  under  way  for  commencing  the  removal  of  obstmc- 
tions  which  have  re-formed. 

Five  hundred  dollars  can  be  profitably  expended  on  this  river  each 
year  in  removing  obstructions  and  maintaining  the  channel. 

The  commercial  statistics  are  contained  in  the  report  for  operating 
and  care  of  lock  and  dam  on.  liitW^  Kaiiawlia  River,  West  Yi^nia. 
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Money  sintemenL 

July  1,  1902,  balance  unexpended. _ $1, 171. 74 

Amount  received  from  sale 61. 10 


1,232.84 
June  30,  1903,  amount  exx>ended  durinK  fiscal  year . .  _ 188. 08 


July  1 ,  1908,  balance  unexpended 1, 094. 76 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1905,  for  maintenance  of  improvement,  in  adoitaon  to  the  balance 
unexpended  July  1,1908.   1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


August  14,  1876. $7,800 

June  18,  1878 18,000 

March3,  1879 18,000 

June  14.  1880 16,000 

March3,  1881 .._ 40,000 

Augusts,  1882 81,000 

Augusts,  1886-. 16,875 

Notb:. — Received  from  sale,  $61.10. 


August  11,  1888 $26,000 

September  19,  1890 40,000 

Junes,  1896 1,600 

March  3, 1899 743 

June  13, 1902 1,000 


Total 214,418 


H  H  3. 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  ON  LITTLE  KANAWHA 

RIVER,  WEST  VIRGINIA. 

Lock  and  Dam  No.  5  is  located  about  41  miles  from  the  mouth  of 
the  river  (Parkersburg),  and  is  a  continuation  of  the  slack-water  sys- 
tem controlled  by  the  Little  Kanawha  Navigation  Company.  The 
locks  and  dams  (four)  owned  by  the  navigation  company  often  cause 
a  stoppage  of  navigation,  owing  to  their  leaky  condition.  During  the 
past  fiscal  year  navigation  was  suspended  42  days  on  account  of  low 
water,  20  days  on  account  of  ice,  and  11  days  on  account  of  floods. 
The  suspension  caused  by  low  water  is  almost  entirely  due  to  the  bad 
condition  of  the  locks  and  dams  below,  owned  by  the  navigation 
company. 

As  this  lock  has  been  in  operation  for  over  eleven  years,  the  repairs 
necessary  to  keep  the  lock  and  dam  and  their  appurtenances  in  good 
condition  are  increasing,  some  parts  requiring  entire  renewal.  During 
the  past  year  repairs  were  made  to  the  valves,  the  crib  below,  and  the 
pavement  back  of  lock;  some  of  the  timbers  and  stone  filling  were 
replaced  in  the  dam  and  its  abutment  repointed;  drains  were  laid 
from  the  lock  houses;  and  additional  protection  added  to  river  banks. 
At  the  close  of  the  year  the  lock,  dam,  and  appurtenances  (except 
storehouse)  were  in  good  condition.  Praise  is  due  the  lock  master 
and  his  assistant  for  the  creditable  appearance  of  this  work  and  its 
surroundings. 
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ALLOTMENTS. 

November  38. 1891 fl, 

Jnly  15,1892 _ 4, 

jTily2l,1893.- --- - a. 

Jtdy  16,  1894 __ _ a. 

July30, 189S __ S. 

Jnly  24, 1896 

Jnly  38, 1897 1, 

A«gnet3.18B8 --.- -  8. 

Jnly  21, 1899 _ _.__ 2, 

Jnly  14,1900 8, 

Jnne25.  1901 _   8, 

Jnly  12. 1902 _. 


500.  W 

42a.es 

8S7.IH 
491.  OS 


684.  OS 
038.53 
331.S8 
271.81 
470. Bt 
705.25 
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2,96«.38 


Total _.  3,083.97 
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Detailed  statement  of  commerce  for  calendar  year  1902, 


Articles. 


Brick 

Carbon  black 

Casing 

Cattle 

C<ial 

Coke 

Corn 

Dry  koo<1m 

Eggs 

Farm  products 

Flour 

Furniture 

Qroceries  and  paints 

Hardware 

Hay 

Hides 

Honey 

Horses 

Iron,  manufactured . 


Tons. 

11 

729 

6 

6 

219 

15 

9 

10 

4 

1,844 

161 

4 

97 

113 

99 

1 

4 

8 

882 


Articles. 


Livestock 

Lnmber 

Merchandise,  misceUaneous 

Oil 

Poultry 

Produce 

Salt 

Saw  logs 

Shooks 

Staves 

Straw 

Sugar 

Sundries 

Telephone  imlee 

Ties,  railroad 

Timber 

Total 


Amount. 


Tom. 

1 

606 

1,416 

61 

1 

1 

79 

88,868 

86 

10 

2 

5 

109 

160 

21,261 

4,467 


69,706 


Number  ot  passengers,  5,761^. 


List  of  stem-wheel  boats  plying  on  the  Little  Kanawha  River,  West  Virginia, 

-    during  calendar  year  1902, 


Name  of  boat. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Steamboats: 

Darling 

Feet. 
100 

90 
104 

96 
lOB 

96 

75 
70 
60 
65 
75 
65 
80 
86 
86 
60 
86 

Feet. 
22.7 
18 

19.6 
16 
21.6 
18 

8 
8 
9 
9 
10 
7.6 
7.6 
7.5 
7.6 
7.6 
7.6 

Feet. 
8.6 
8.6 
4.2 
2.6 
8 
8 

1.7 

2 

2 

2.4 

2 

1.8 

1.7 

2 

2 

2 

2 

78.8 

BumadinuKing 

106 

Oneida .. 

76.78 

Telephone 

78 

Louise — 

77 

Excel 

60 

Boats  propelled  by  gasoline: 

Clipper 

10 

Calhoun 

10 

Edith  H 

12 

Creston 

12 

A.  C.  Bamev 

12 

Hurricane 

10 

Mabel  B 

10 

Carbon  Black 

10 

H.B.  Stout 

10 

Orion 

6 

Winona 

10 

Report  of  lockages  at  Lock  No,  5,  Little  Kanawha  River ^  West  Virginia,  for  the 

calendar  year  ending  December  SI,  1902, 

Steamboats 1,223 

Barges  and  flats 196 

Rafts 1,364 

Miscellaneous 57 

Total 2,840 

Number  of  lockages 2, 720 


H  H4, 


IMPROVEMENT  OF  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  new  towboat  James  Rumsey,  which  had  been  building  since 
January  0,  1901,  was  launched  by  Charles  Ward,  the  contractor, 
January  4,  and  completed  April  24,  1903,  at  a  cost  of  $28^000. 
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As  this  boat  is  a  departure  from  the  usual  towboats  on  inland  rivers 
in  this  country,  the  following  description  is  given : 

Length,  120  feet:  width,  24  feet;  draft,  about  30  inches;  htdl  of  steel  with  4 
bulkheads,  making  5  water-tight  compartments  in  the  hold.  Deck  of  b^  qiuJitr 
white  pine.    Coal  bunkers  on  each  side  of  engine  room. 

Boiler  of  water-tube  class  furnishes  steam  for  435-hor8epower  engine  at  300 
pounds  pressure,  and  tested  at  400  i)ound8  pressxure  per  sqare  inch. 

Engines  are  two  quadruple  expansion  condensing  engines,  developing  425-hor&e^ 
X)ower  when  running  at  300  revolutions  per  minute.  Diameter  of  cylindera,  7, 
10,  14,  and  20  inches:  stroke  of  piston,  12  mches. 

Fitted  with  steam  capstans  and  with  three  balanced  steel  mdders. 

The  boat  is  equipped  with  all  necessar^r  auxiliary  engines,  pumxM,  condenser,  etc. 

Twin  screws  of  about  4  feet  3  inches  diameter,  working  in  semicircnlar  receaneb 
or  tunnels  in  the  hull,  thus  allowing  the  use  of  propellers  of  greater  diameter  thu 
the  draft  of  the  boat. 

Cabin,  with  staterooms  for  officers  and  crew,  bathrooms,  water-doeets,  etc 
Pilot  house  over  cabin. 

Height  of  cabin  roof  above  water  line,  14  feet  5  inches;  height  of  top  of  pilot 
house  above  water  line,  23  feet  9  inches;  heif^ht  of  whistle  above  'water  line,  ^ 
feet;  and  height  of  smokestack  above  water  Ime,  4H  feet. 

It  is  estimated  that  about  If  pounds  of  coal  will  be  used  per  indicated  horse- 
power per  hour,  varying  according  to  speed,  etc.  The  trials  showed  the  follow- 
ing results:  mean  indicated  horsepower,  454.7,  gave  mean  speed  18.05  miles  per 
hour;  mean  I.  H. P.,  388.8,  mean  speed,  12.62;  mean  I.  H.  P.,  205.1,  mean  speed. 
11.12. 

It  is  found  that  the  boat  handles  well  without  a  tow,  steering  either 
right  or  left,  backing  or  coming  ahead.  She  does  not,  however,  handle 
so  well  with  a  full  tow;  still  her  performance  in  this  is  creditable. 
The  towboat  is  still  under  trial  at  the  close  of  the  year. 

Joseph  M.  Neil,  under  his  contract  for  building  twelve  additions  to 
lock  houses,  completed  the  additions  at  Locks  Nos.  7  and  8.  Owing 
to  his  failure  to  make  the  progress  required  under  the  terms  of  the 
contract,  upon  its  expiration  the  contract  was  annulled  and  the  addi- 
tions completed  by  hired  labor. 

A  contract  was  entered  into  with  Riley  E.  and  Frank  C.  Williams 
for  constructing  three  guard  cribs  at  Lock  No.  3.  About  three- 
fourths  of  this  work  is  completed. 

The  dredge,  crane  boat,  and  towboat  belonging  to  this  river  were 
employed  in  dredging  in  the  pools  and  lock  approaches.  During  the 
year  14,166  cubic  yards  of  material  was  removed.  A  new  dump  scow 
was  received  for  use  in  connection  with  the  dredge. 

Porch  additions  to  lock  houses  were  built  at  Locks  Nos.  5,  7,  and 
11 ;  seventeen  cisterns  were  completed  at  Locks  Nos.  2,  3,  4,  5,  6,  7, 
10,  and  11,  and  a  retaining  wall  was  built  at  No.  11. 

Considerable  new  work  is  still  necessary  to  place  this  river  in  good 
condition,  a  project  for  same  having  been  submitted. 

The  commercial  statistics  for  this  river  are  given  in  the  report  for 
operating  and  care  of  locks  and  dams  on  Kanawha  River. 

Money  statetnent 

July  1 ,  1902.  balance  unexpended $172, 649. 73 

June  30, 1903,  amount  expended  dnring  fiscal  year t 38, 369. 53 

July  1,1903,  balance  unexpended 144,880.20 

July  1, 1903,  outstanding  habiUties 1,538.73 

July  1,1903, balance  available. 143,856.48 

July  1 ,  1903,  amount  covered  by  uncompleted  contracts 5, 101, 98 
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APPROPRIATIONS. 


March  3,1873 $25,000 

June23,1874 25,000 

March  3,  1875 300,000 

August  14,  1876 270,000 

June  18,1878 222,000 

March  3,1879 160,000 

June  14, 1880 200,000 

March  3, 1881 200,000 

August  2,  1882 200,000 

July  5, 1884.  200,000 


Augusts,  1886 $187,500 

August  11,  1888 850,000 

September  1 9 , 1 890 300, 000 

July  13, 1892 225,000 

March  3, 1893 500,000 

March  2 , 1 895 580 ,  700 

June4,1897 273,000 


Total...  4,208,200 


H  H  5. 

OPERATma  AND  CARE  OF  LOCKS  AND  DAMS  ON  KANAWHA  RIVER, 

WEST  VIRGINIA. 

The  slack-water  system  of  the  Kanawha  River  consists  of  ten  locks 
and  dams,  of  which  two  are  fixed  and  eight  movable,  and  provides  for 
6- foot  navigation  over  a  distance  of  about  90  miles  from  Point  Pleasant 
upstream.  As  mentioned  in  the  last  annual  report,  the  cost  of  main- 
taining this  system  is  increasing,  owing  to  its  length  of  service.  This 
is  especially  true  at  the  movable  dams,  the  first  of  which  (Nos.  4  and  5) 
were  completed  in  1880,  and  the  last  (Nos.  9, 10,  and  11)  in  1898.  At 
the  close  of  the  year  the  works  were  in  practically  good  condition. 

The  movable  dams  were  operated  without  serious  accident  or  delay, 
as  follows :  Dams  Nos.  4-10,  raised  three  times  and  lowered  three  times; 
Dam  No.  11,  raised  five  times  and  lowered  five  times. 

Navigation  was  suspended  at  the  fixed  dams  about  seventeen  days, 
owing  to  high  water,  ice,  and  repairs. 

The  following  is  a  summary  of  the  work  accomplished: 

Lock  No.  2. — Eighty  feet  of  fence  was  built;  seven  check  posts  set 
on  lock  walls ;  200  cubic  yards  of  stone  placed  as  bank  protection  above 
abutment  of  dam ;  and  521  cubic  yards  of  stone  filled  in  washout  below 
abutment.     New  gates  for  this  lock  are  under  construction. 

Lock  No,  3, — Repairs  to  lower  gates  of  lock  were  finished;  224  feet 
of  fence  built;  two  lock  houses  repaired  and  painted;  paving  below 
abutment  of  dam  and  dam  repaired. 

Lock  No.  4' — The  gates  built  in  1900  became  swollen  to  such  an 
extent  as  to  make  it  impossible  to  operate  them.  The  necessary  alter- 
ations to  gates  were  made  and  the  lock  walls  repointed.  Fifteen  new 
wickets  were  placed  in  the  navigation  pass  of  dam. 

Lock  No.  5. — A  set  (sixty -two)  of  new  wickets  was  built  and  placed 
in  navigation  pass  of  dam;  two  chocks  were  set  on  lock  walls;  and  824 
feet  of  fence  built.  New  trestles  for  service  bridge  of  dam  are  under 
contract. 

Lock  No.  6. — Repairs  were  made  to  fourteen  wickets  of  navigation 
pass  of  dam  and  twenty-five  new  weir  wickets  placed;  five  chocks  and 
eight  check  posts  were  placed  on  the  lock  walls;  and  1,504  feet  of 
fence  built.     New  gates  for  this  lock  are  under  construction. 

Lock  No.  7. — As  protection  to  the  river  banks;  576  cubic  yards  of 
stone  was  placed.  Four  lock  houses  were  painted;  five  chocks  and 
six  check  posts  placed  on  lock  walls;  and  2,408  feet  offence  built. 

Lock  No.  8. — The  bank  at  head  of  lock  was  graded  and  riprapped, 
three  lock  houses  were  painted  and  one  papered;  two  chocks  and  six 
check  posts  placed  on  lock  walls;  and  1,840  feet  of  fence  built. 
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Lock  No.  9. — Damage  was  done  to  the  weir  of  this  dam  by  an  old 
fuel  flat  floating  over  it  and  knocking  off  nine  wickets  on  June  9. 
The  damage  was  repaired  without  interference  with  navigation.  At 
the  foot  of  the  lock,  122  cubic  yards  of  riprap  was  reset ;  one  lock  house 
painted;  and  1,680  feet  of  fence  built. 

Lock  No.  10. — Three  lock  houses  were  papered  and  painted,  and 
1,512  feet  of  fence  built. 

Lock  No.  11. — One  lock  house  was  repaired  and  painted,  and  1,360 
feet  of  fence  built. 

Uniied  States  telephone  line. — The  following  repairs  were  made  to 
keep  the  line  in  good  condition :  set  180  new  poles,  reset  176  old  poles, 
and  strung  24  miles  of  wire. 

In  addition  to  the  work  reported  under  improving  Kanawha  River, 
the  Government  dredge,  crane  boat,  and  towboat  removed  48,725 
cubic  yards  of  sediment,  49  snags,  30  large  stones,  and  1  wreck  (barge). 

On  July  9,  1902,  the  dredge  was  disabled.  While  lifting  the  boilers 
from  wrecked  steamer  Kanawha  Belles  one  guy  rod  of  the  di'edge 
broke  and  allowed  the  A-frame  to  fall  which  broke  as  did  the  gallows 
frame.     The  repairs  were  not  completed  until  September  6. 

The  towboat  James  Runiseyy  purchased  partly  from  the  allotment 
for  operating  and  care,  is  described  in  the  report  on  improving 
Kanawha  River. 

Repairs  were  made  to  the  United  States  launch  Mascot.  This  boat 
is  used  principally  in  transporting  employees.  A  new  service  boat 
and  two  push  boats  were  received. 

By  maneuvering  the  dams  about  1,250,000  bushels  of  coal  was 
assisted  in  reaching  Ohio  River  ports. 

Table  of  important  features  of  locks  and  dams^  Kanawha  River  ^  West  Virginia, 

LOCKS. 


Distance 
from 

moath  of 
river. 

Origrinal 

low 
water. 

Clear 
width. 

Avail- 
able 
length. 

Length 
over  all. 

Length 

between 

quoins. 

Tide  reference. 

Nnmber  of  lock. 

Miter 
siU. 

Top  of 
wall. 

2 

8 

Miles. 

79i 
78i 

m 

54 
44 
96 
25i 
19 
U 

585.46 
571.22 
664.44 
666.22 
548.64 
539.63 
531.27 
523.64 
517.41 
510.08 

f^et. 
50 
50 
50 
50 
55 
66 
55 
55 
55 
55 

Feet. 
271 
272 
274 
274 
313 
313 
813 
313 
813 
313 

F^t. 
877 
381 
365 
865 
410.5 
411 
411 
411 
411 
411 

Feet. 
806 
812 
800 
800 
342 
342 
842 
342 

.     842 
342 

578.75 

666. 75 

669.75 

552.50 

543.75 

685.50 

526 

520.50 

514 

504 

609.75 
596.75 

4 

579.75 

5 

572.50 

6 

565.50 

7 

566.90 

8 

547.26 

9 

539.60 

10 

11 

583 
5^ 

DAMS. 


Number  of 
dam. 


2 
8 
4 

5 

6 
7 
8 
9 
10 
11. 


Style. 


Fixed  . 
....do.. 
Movable 
....do... 
....do... 
....do... 
...do... 
.,..do... 
....do... 
do ... 


Length 
of  pas8. 


Feet. 


Leneth 
weir. 


Height 
of  pass 
trestle. 


Length  of 
wickets. 


Pass. 


248 
260 
248 
248 
248 
248 
248 
804 


Feet,     Ft.  in. 


Ft.  in. 


Weir. 


Ft.  in. 


210 

16 

2i 

265.5 

17 

i 

810 

16 

6* 

316 

16 

91 

292 

16 

9} 

284 

16 

9f 

284 

16 

9} 

864 

16 

9t 

13    9 
13  10 


13    5« 

14 

14 


14 
14 
14 


6  3} 

6  8 

7  7 

9  2a\ 

S  ^ 

9  2A 


Tide  reference. 


Pass  '  Weir 

sill.        siU. 


561 

553.50 

546.50 

537.50 

529.25 

521.25 

515 

508 


567.75 

561.60 

552 

542 

538.75 

525.75 

519.60 

512.60 


Upper 
pool. 


597.75 

587.42 

573.75 

566.50 

569 

560.50 

542.25 

584.25 


521 


Nor-  When 
mal  I    fln- 
lift.     ished. 


Feet. 

10.83 

18.67 
7.25 
7.60 
8.60 
8.25 
8 

6.26 
7 

10.92 


1887 
1888 
1880 
1880 
1886 
IMS 
IflM 
18» 
18» 
18» 


N'OTK.— Upper  miter  sllV.  Lock  "So.  t 
Lock  No.  8  =  601J55 


S».1b\  Y.ocVc'So.'i  =  576.75.     Top  of  wall  at  head  of 
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AX1.0TMENTS. 


For  fiscal  year  1885 $7,075.00 

For  fiscal  year  1886 8, 710. 00 

Jtdy  8,  1886 _ 11,170.00 

Jnnel7,1887 : 13,289.00 

February  4,  1888 3,549.70 

August  16,  1888 -  19,990.02 

July  11,  1889 19,261.61 

July  16,  1890 25,702.27 

October  9, 1890 3, 400. 00 

July  14,  1891 19,453.00 

July  6,  1892 21,891.64 


July  25,  1896 $37,082.59 

Augu8t2,  1897 22,700.77 

July  26,  1898..      36,331.90 

September  29,  1898 2, 650. 00 

June  2,  1899 14,000.00 

August  2, 1899 36,416.13 

April  10,  1900 1,400.00 

July  13,  1900 49,444.47 

July  3,  1901.--- 47,506.31 

May  16,  1902 2,500.00 

June  23, 1902 9,500.00 


July  12,  1893 -.- 24,549.41     July  17,  1902 52,859.86 

July  10,  1894.. 30,600.00  

July  2,  1895 30,200.00  i  Total 551,233.68 


ABSTRACT   OF  CONTRACTS  IN   FORCE   FOR  KANAWHA  RIVER,  WEST   VIRGINIA. 

Totvboat 

ContJ'actor:  Charles  Ward. 

Rate:  $28,000. 

Date  of  approval:  January  4,  1901. 

Date  of  beginning:  January  29,  1901. 

Date  of  expiration:  December  9, 1901  (extended  for  reasonable  period). 

Guard  cribs  (3)  at  Lock  No.  S. 

Contractors:  Riley  E.  Williams  and  Frank  C.  Williams. 

Rate:  Timber  and  plank  at  $29.75  per  thousand;  stone  filling,  $2.90  per  cubic 
yard;  driftbolts  and  spikes,  5  cents  per  pound. 
Date  of  approval:  September  12, 1902. 
Date  of  beginning:  October  14, 1902. 
Date  of  expiration:  150  fair  working  days. 

miite-oak  gate  timber. 

Contractor:  W.  H.  Wiseman. 

Rate:  $29.95  per  thousand. 

Date  of  approval:  September  29,  1902. 

Date  of  beginning:  November  2,  1902. 

Date  of  expiration:  March  2, 1903  (extended  for  reasonable  period). 

Lumber  aiid  posts. 

Contractor:  W.  H.  Wiseman. 

Rate:  Yellow-poplar  lumber  at  $29.95  i)er  thousand;  white-pine  luml^r,  $29.96 
per  thousand;  locust  or  cedar  posts,  96  cents  each. 
Date  of  approval:  March  27, 1902. 
Date  of  beginning:  May  4,  1902. 
Date  of  expiration:  July  4,  1902  (extended  for  reasonable  period). 

Thirty-four  steel  trestles^  complete,  for  Davi  No,  S, 

Contractors:  B.  Wallis  &  Co. 

Rate:  6.5  cents  per  pound. 

Date  of  approval:  February  14,  1903. 

Date  of  iTCginning:  March  10,  1903. 

Date  of  expiration:  July  9,  1903  (time  limit  waived). 
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Summary  of  expenditares  for  operating  arid  eare  ofloeki  and  dam»  on  Kanawha 
River,  We»t  Virginia,  for  the  fiscal  year  eTiding  June  SO,  190S. 

Office  expenses  and  Bnperint«ndence _ _ $7, 748, 05 

Labor _ 37,474.19 

Fnel 835.5S 

-        898.63 

-  a7.«83.e4 

Total 74,88«.63 


OOHHKRCIAI. 

statement  of  number  of  tons  of  coal,  iruAiiding  that  ntanufaetured  into  coke, 
shipped  by  river  from  mines  on  the  Kanawha  (fteloic  Kanawha  Falls)  for  the 
several  years  named. 


DkM. 

Date. 

SMpmeDt. 

'^^'- 

m 
.11 

"-Sr^-r: 

ToHt. 

'«■!? 

Tonnage  of  the  KanavJha  River  for  tlie  calendar  year  eTtdijig  December  31, 1 


Artloi™. 

Quantity. 

ronnag. 

2S.MJ,000 

e;«o 

smseo 

Bark  and  wood  tor  Umiing 

I'So 

Total  tonnage  of  the  Kanawha  River  for  the  several  years  named. 


Tonnage.  | 

Tonnage. 

Year  ending  Jnne  aO— 

IS 

Calendar  fwnr— 

«st 
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AM.^ 

Look  Ho.  t. 

L.(MkMo.3. 

Lock  Ho.  4. 

Look  No.  S 

Lock  No.  8. 

Pi£E;E:;g^;; 

fflT.wn 

110,000 

1,98,500 

ilsoo 

317,  lU 
Ell,»iO 

•■'2S 

'i'mi 

18» 

483,700 

II 

IS,  SB 
1,075 

'>™1 

S.tlSO 

i;i« 

18,380 

e,iH 

o^^-::-:::::::::::::--:::do:::: 

s.sw 

S,ODO 

1.188 

i,8Ba 

^ 

MS 

Articles. 

Look  No. 

Look  No. 

Lock  No, 

Lock  No, 
10. 

LookNn. 
11. 

11»,HB,«I0 

i.aco 
o.iu.ooo 

■•i;i 

'■'S 

",m 

mm, 

uslooo 

SB.14S,SH) 

i.ai3:.ioo 

aUB.KH 

1 

13,  OH 

tM,oao 

S.HW,flOO 
1,^S00 

an.ooa 

sua 
u 

i 

J 

set 

MS 

1 

1 

BUi«les nuinbor.. 

^^.:::::::;;::-.  .:.;;;::;£:::: 

..as 

IS 

St&vea do.... 

aw.ux) 

feS;;..;:;-.::::.:-:i™ir33::: 

^ 

IH 

■'S 

{All  stem-wbael  except  u  noted,] 


N»mBoflx«t. 

ChanKter. 

Length. 

Biwdtb 

Depth, 

TOD- 

US 

i 

i 

is 

ee.1 

i 

30.  S 
IS 

s.. 
1* 

It 

Fret. 

\ 
1' 

Is 
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List  of  steamboats  pitting  Kanawha  iJtver,  West  Virginia,  for  the  calendar  year 

I90e—Contmned. 


Name  of  boat. 

Character. 

Length. 

Breadth. 

Feet, 
10 
10.5 
12 

82.5 
30 
31.5 
24 
26.5 
25.8 
24.6 
22 
24.1 
27.2 
29.6 
20 
28.5 
20 
22 
24.5 
20 
18 

Depth. 

Ton- 
nage. 

Laurao. 

Packet 

do 

Feet. 

67 

50 

41.7 
165 
155 
149.5 
149.5 
146 
134.5 
132.6 
182 
129.6 
127.5 
122 
121 
120 
120 
112 
112 
100 

92 

Feet. 
3.5 
2.5 
3.8 
5.2 
5 

4.3 
4.8 
3.7 
4.8 
4.8 
4.5 
4 

4.3 
5 
3 

3.6 
3.4 
4 

4.6 
8.2 
8.5 

9.60 

Edwin 

33 

Ensiflma 

do 

9 

E.R.Andrews 

Towboat 

do 

351.07 

Plorppce  Mftfrnet  

263 

Rnhflrt  P.  OillhRm 

do 

158 

Otto  Maripftt 

do 

136  20 

Convoy  

do 

170.58 

Mount  Clare 

do 

191  38 

VftlP.CnlHii«. 

do 

119 

J.  B.  Lewis 

do 

162 

P.  T.  Tati« 

do 

146  94 

nnnfirlfuw  Hall 

do 

122 

Bill  Clark 

do 

142 

Sea  Lion 

do 

106 

Jo>i7i  Mftpif<*y , ,. 

do 

124  16 

Jessie 

do 

68.47 

G'fo.  Mathenon 

do 

124  06 

do 

85  55 

Mary  Stewart 

do 

91 

Nellie  England 

do 

85 

Bob  Lee 

do 

Bee 

U.S.  towboat 

U.S.L.H.  tender.... 

U.S.lannch 

Pump  and  harbor . . . 
do 

120 
150 

61 

89 

88 

66.5 

35 

28.7 

26 

25    . 

18 

22 

26.5 

8.1 
14.3 
13.5 
10.5 

6 

6 

5 

5 

5 

3.6 

3.7 

8.4 

4 

3.7 

4 

4 

3 

4 

4 

3 

85 

Gk>ldenRod 

143.58 

Mftflcota ,    .  . 

7 

Billy  Martino 

28  16 

Troii  Ppt«a 

80  63 

Madgno ,                                    

liaTinch 

9  90 

Nancy  B  a 

do 

8 

Lucyo 

do 

2 

Butna 

do 

2 

Amelia  a 

....do 

2  ' 

do 

1 

Virglea 

do 

0  fUnifba 

do 

C.A.  HiUa 

do 

Osceolao 

do 

1 

Hnmbnga 

do 

Ometaol 

do 

Sailor  Boy  a 

do 

Swan 

do 

Eulnea 

do 

. 

Loon 

do 

1 

Willard 

do 

1 

KatiePadena 

do 

] 

Gk>rdonNigh 

do 

J.  W.  Mahana 

do 

Rambler 

do 

MinpAhab^o 

do 

WillH.  Stonoa    

do 

do 

• 

Sadie  E.a 

do 

«  Screw  proi;)eller. 

Where  no  dimensions  are  given  the  boats  are  not  registered,  being 
small  naphtha  or  gasoline  launches. 


H  H  6. 


IMPROVEMENT  OF  GAULEY  RIVER.  WEST  VIRGINIA. 

By  authority  of  the  Chief  of  Engineers,  United  States  Army,  dated 
July  16, 1902,  the  balance  available  for  this  work  was  deposited  to  the 
credit  of  the  Treasurer  of  the  United  Stat-es,  and  the  work  closed  in 
September,  1902,  after  transferring  the  property  to  the  Kanawha  River 
improvement. 
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Money  statemenL 

July  1, 1902,  balance  nnezpended $261.73 

Jtme  80,  1903,  amount  expended  during  fiscal  year $22. 78 

Amonnt  deposited 238. 95 

261. 73 


APPROPRIATIONS. 

Angustll,  1888 $3,000 

September  19, 1890 3.000 

Jnly  13,  1892 _ 3,000 

Angust  18, 1894 8,000 

Jmie3,  1896 3,000 

Total 15,000 


H  H  7. 

IMPROVEMENT  OP  ELK  RIVER,  WEST  VIRGINIA. 

This  work  was  closed  in  September,  1902,  after  transferring  the 
property  belonging  thereto  to  the  Kanawha  River  improvement  and 
depositing  the  available  balance  to  the  credit  of  the  Treasurer  of  the 
United  States,  as  authorized  by  the  Chief  of  Engineers,  United  States 
Army,  under  date  of  July  30,  1902. 

Money  staternenL 

July  1,  1902,  balance  unexpended _ $240.88 

Jnne  30, 1908,  amount  deposited  during  fiscal  year 240. 88 


APPROPRIATIONS. 


June  18, 1878 $5,000 

June  14, 1880 5,000 

MarchS,  1881 5,000 

August  2, 1882 2,000 

August  5, 1886- -. 1,500 

August  11,  1888 .-.  3,000 

ENG  1903 109 


September  19, 1890 $2,500 

July  13,  1892 2,500 

August  18,  1894.... 2,000 

June  3,  1896 2,000 


Total 30,500 


II 


I 


!^*:!: 


:l! 


i 


} 


■ 


I 


\ 


APPENDIX  1 1. 

IMPROVEMENT  OP  MUSKINGUM  RIVER,  OmO;  OF  GUYANDOT 
RIVER,  WEST  VIRGINIA;  OP  BIG  SANDY  RIVER  AND  ITS  PORKS, 
WEST  VIRGINIA  AND  KENTUCKY,  AND  OP  KENTUCKY  RIVER, 
KENTUCKY. 


REPORT  OF  UEUT.  COL.  E,  H.  RUFFNER,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
190S,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


DfPBOVEMENTS. 


1.  MnsMngnm  River,  OMo. 

2.  Operating  and  care  of  locks  and  dams 

on  Mnskingnm  River,  Ohio. 
8.  Gnyandot  River,  West  Virginia. 
4.  Big  Sandy  River,  West  Virginia  and 

Kentucky. 


6.  Operating  and  care  of  lock  and  dam 
(No.  8)  on  Big  Sandy  River,  West 
Virginia  and  Kentucky. 

6.  Kentucky  River,  Kentucky. 

7.  Operating  and  caro  of  locks  and  dams 

on  Elentuoky  River,  Kentucky* 


Engineer  Ofpicb,  Unttbd  States  Army, 

CincinncUij  Ohio^  JtUy  15^  1903. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1903. 

The  reports  for  the  Muskingum  River  have  been  prepared  by  Assist- 
ant Engineer  Edmund  Moeser. 

The  reports  for  the  Gnyandot  and  Big  Sandy  rivers  have  been 
prepared  by  Assistant  Engineer  B.  F.  Thomas. 

The  report  for  operating  and  care  of  Kentucky  River  has  been 
prepared  by  Assistant  Engineer  John  H.  Westerfield. 
Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNBR, 

Lieut.  CoLf  Corps  of  JEngineera. 
Brig.  Gen.  G.  L.  Gillespib, 

Chief  of  Engineers f  U.  S.  A. 


III. 

IMPROVEMENT  OP  MUSKINGUM  RIVER,  OmO. 

A  project  for  the  application  of  the  $10,300  appropriated  by  the  act 
of  June  13,  1902,  and  the  balance  unexpended  from  former  appropria- 
tions was  submitted  July  9,  1902.  In  accordance  therewith  plans 
were  completed  and  specifications  prepared  for  building  four  lock 
masters'  dwellings  and  raising  the  crest  of  Dam  No.  9  with  concrete, 
and  proposals  were  invited,  resulting  in  the  receipt  of  four  bids  for  the 
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work  on  dam,  which  were  rejected  on  accoant  of  being  excessive.  No 
bids  were  received  for  building  the  lock  houses. 

At  the  close  of  the  year  modified  specifications  have  been  prepared 
for  bailding  the  four  lock  masters'  houses  and  proposals  were  again 
invited.  Steps  have  been  taken  to  perform  all  the  work  required  for 
raising  the  crest  of  Dam  No.  9  by  hired  labor  and  to  procure  the  neces- 
sary material  by  formal  contract. 

To  complete  the  project  contemplated  by  the  item  in  the  river  and 
harbor  act  approved  June  13,  1902,  namely,  to  provide  dwellings  for 
lock  masters  at  sites  where  there  were  no  houses  when  the  locks  and 
dams  were  turned  over  to  the  United  States  and  to  raise  the  crests  of 
Dams  3  and  9,  the  additional  appropriation  of  $8,000  is  recommended 
for  building  a  combined  lock  masters'  house  and  stoi'ehouse  at  Dam 
10,  Zanesville,  estimated  to  cost  $5,000,  and  for  raising  the  crest  of 
Dam  3,  at  an  estimated  cost  of  $3,000. 

Commercial  statistics  are  reported  under  the  head  of  **  Operating  and 
care,"  etc. 

Money  statement. 

July  1, 1902,  balance  tmexpended $11,867.49 

March  18, 1908,  receiyed  from  sale  of  condemned  property 192. 07 


Febmarv  4, 1908,  amomit  deposited  to  the  credit  of  the  Treas- 
nrer  of  the  United  States  thron^h  the  assistant  treasurer. 
United  States  at  Cincinnati,  Ohio,  for  credit  to  the  appro- 
inriation  ' '  Improving  harbor  at  Cleveland,  Ohio  " $56. 62 

June  80, 1908,  amount  expended  dnring  fiscal  year 107. 90 


11, 559. 56 


164.42 


July  1, 1908,  balance  nnezpended 11,895.14 

July  1, 1908,  outstanding  liabilities 52.55 

July  1, 1908,  balance  available 11,842.59 


Amomit  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4,1897. 


APPROPRIATIONS. 

August  11, 1888 $102,000.00 

July  1,1898 6,000.00 

June  18, 1902 10,800.00 

Beceiyed  from  sale  of  property 192.07 

Total 118,492.07 


I  I  2. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  MUSKINGUM 

RIVER,  omo. 

This  river  has  10  locks  with  fixed  dams,  which,  with  their  appnrte- 
nanees,  are  maintained  under  the  indefinite  appropriation  for  operat- 
ing and  care  of  canals  and  other  works  of  navigation. 

During  the  past  year  the  system  has  been  operated  and  kept  in 
repair  and  four  of  the  lateral  canals,  aggregating  2^  miles  in  length, 
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have  been  maintained  in  navigable  condition.  The  canal  at  Taylors- 
ville,  which  is  not  now  required  for  navigation,  has  been  kept  open 
to  furnish  water  power. 

Through  navigation  was  interrupted  forty-seven  days  by  ice  and 
eight  days  by  high  water.  The  canal  at  No.  7  was  closed  for  a  period 
of  thirty-two  days  on  account  of  repairs  made  to  the  abutments  and 
gates  at  its  head.  There  was  no  suspension  of  navigation  on  account 
of  accident. 

The  following  is  a  summary  of  the  work,  in  addition  to  ordinary 
maneuvering  of  the  locks  and  care  of  property,  which  was  done  at  the 
different  parts  of  the  system  during  the  year: 

At  Lock  No.  1,  Marietta. — Reconstructed  the  lower  gates  of  lock 
above  the  ordinary  low- water  surface;  replaced  broken  parts  of  the 
turbine  machinery  on  lock  walls;  repainted  the  wood  and  metal  work 
of  the  lockmasters'  house,  and  kept  the  grounds  in  presentable 
condition. 

At  Lock  No.  ^,  Devoid. — Reconstructed  the  four  leaves  of  the  upper 
and  lower  gates  of  lock;  rebuilt  two  guide  cribs  below  the  lock; 
repaired  the  lower  apron  of  dam  for  90  feet  of  its  length,  and  renewed 
backing  of  dam  where  necessary. 

At  lA)ck  No.  3,  Lowell. — Renewed  eight  of  the  decayed  arms  and 
the  sheathing  of  the  lower  gates  of  lock;  completed  the  renovation  of 
the  dam  by  reconstructing  the  upi)er  part  for  294  feet  of  its  length, 
replacing  55  feet  in  length  of  the  second  step  and  60  feet  in  length  of 
the  lower  apron;  refilled  eroded  places  in  the  canal  embankment,  and 
replaced  broken  parts  of  the  lock  machinery;  replaced  six  of  the 
guide  piling  below  lock. 

At  Lock  No.  4y  Beverly. — Rebuilt  both  leaves  of  the  lower  gates  of 
lock;  renewed  some  of  the  decayed  timbers  in  upper  gates  and  two- 
thirds  of  the  arms  in  guard  gates  at  head  of  canal.  Replaced  some  of 
the  slope  wall  on  embankment  at  right  end  of  dam  and  placed  a  stone 
covering  over  a  part  of  the  embankment  at  left  end  of  dam.  Rebuilt 
two  and  repaired  one  of  the  head  gates  of  the  conduit  under  terreplein 
of  lock.     Refastened  loose  sheeting  on  the  lower  apron  of  the  dam. 

At  Lock  No.  5,  Luke  chute. — Nothing  was  required  except  some 
repairs  to  machinery  for  operating  lock  gates,  new  gate  fenders,  and 
the  removal  of  drift  and  sedimentary  deposits  from  the  lock. 

At  Lock  No.  6y  Stockport. — Nothing  was  done  except  clearing 
obstructions  from  lock  and  repainting  the  lock-house  and  waiting  room. 

At  Lock  No.  7,  McConnelsviUe. — Under  contract  with  E.  J.  Landor, 
approved  October  17,  1902,  the  abutments  and  miter  sill  for  guard 
gates  at  head  of  canal  were  repaired  by  filling  tight  material  under  the 
timbers  upon  which  the  works  are  founded ;  placing  sheet  piling  across 
the  head;  replacing  with  concrete  the  wooden  floor,  miter  sill,  coping 
of  abutments,  and  the  two  guide  walls  below  abutments;  replacing 
with  concrete  the  masonry  faces  of  abutments  and  refilling  the  earth 
embankment  back  of  the  left  abutment.  Under  the  same  contract 
repairs  were  made  to  the  dam.  They  consisted  in  replacing  the  old 
wooden  steps  of  dam  with  a  concrete  slope  for  110  feet  of  its  length. 
At  the  close  of  the  fiscal  year  44  i)er  cent  of  the  contemplated  repairs 
to  dam  have  been  completed. 

Labor  was  employed  to  replace  a  wooden  floor  in  the  storehouse  with 
1,564  square  feet  of  concrete,  to  handle  materials  in  storehouses,  to 
make  minor  repairs  to  lock  gates  and  machinery  in  carpenter  shop, 
and  to  plane  all  timbers  needed  for  repair  of  lock  gates  and  floating 
plant. 
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At  Lock  No.  Sy  Eagleport. — Reballt  both  leaves  of  the  lower  gates 
of  lock  and  prepared  the  timbers  required  for  repair  of  upper  gates. 

At  Lock  No,  P,  TaylorsviUe. — Reconstructed  the  lower  apron  of  dam 
for  a  length  of  324  feet  and  the  second  step  for  170  feet.  Refilled  a 
section  of  the  canal  embankment  at  old  lock  with  655  cubic  yards 
earth  and  made  minor  repairs  to  the  lower  gates  of  lock. 

At  Lock  No,  10,  ZanesviUe. — Repaired  the  irons  on  lock  gates, 
repainted  the  storehouse,  and  kept  the  canal  embankments  in  good 
condition. 

The  floating  plant,  consisting  of  dredge,  steamboat,  scows,  pile- 
di'iver,  barges,  etc.,  was  kept  in  serviceable  condition;  extensive 
repairs  were  made  to  the  dredge,  dump  scows,  and  one  barge. 

The  U.  S.  dredge  Malta  was  usefully  employed  throughout  the 
working  season  in  dredging  out  the  canals,  approaches  to  locks,  and 
channels  in  pools,  and  in  removing  snags  and  other  obstructions. 
The  dredge  was  attended  by  the  U.  S.  steamer  Vega. 

The  following  is  a  statement  of  the  amounts  and  dates  of  all  allot- 
ments for  this  work: 


Appropriated — 

Augusta,  1886 

Allotted— 

July  21,  1887 

August  13, 1888.... 

July  1,1889 

July  19,  1890 

May  28, 1891 

Julys,  1891 

November  9,  1891. 

November  24, 1891. 

December  9, 1891  . 

Januarys,  1892.... 

Augusts,  1892 


$20,000.00 

190,000.00 
177, 623. 00 
232, 080. 00 
195, 665. 00 

20,000.00 
155,200.00 

89, 980. 00 
1,200.00 
1,200.00 

12,241.54 

42, 919. 47 


Allotted— 

July22,  1893 $52,745.36 


July  25, 1894 
July  12, 1895.... 
July  24, 1896.... 
July  23,  1897.... 
July  23, 1898.... 
July  25, 1899.... 
October  16,  1899 
July  14, 1900.... 
June  25, 1901.... 
July  2, 1902 


47, 157. 66 
29,971.20 
41,837.10 
43, 527. 50 
85,950.58 
44,954.30 
1,500.00 
44,921.96 
88,251.42 
47, 576. 72 


Total 1,516,003.81 


SPECIAL  WORK  AUTHORIZED  BT  ACfT  OF  CONGRESS. 

Allotted— 

March  21, 1895,  protection  wall  at  Zanesville $1,651.00 

June  17, 1895,  pier  of  railroad  bridge  at  Marietta 10,449.60 

June  17, 1895,  pier  of  county  bridge  at  TaylorsviUe 6, 834. 20 

Total.--. 17,934.80 


ABSTRACT    OF    CONTRACTS  IN  FORCE  ON    MU8KINOUM    RIVER    DURINO    THB    FISCAL 

YEAR  ENDING  JUNE  30.  1903. 

Contract  for  furnishing  lock-gate  timber  for  use  on  the  Mnskingum  Hiver,  Ohio. 

Name  of  contractor:  Winfield  S.  Gregg. 
Date  of  approval:  March  27,  1902. 

Date  of  beginning  and  date  of  e^roiration:  6,010  feet  B.  M.  for  Lock  No.  9  must 
be  delivered  on  or  before  May  13, 1902;  the  remainder  on  or  before  July  3, 1902. 


Items. 


l(t,218  feet  B.  M.  timber,  delivered  f.  o.  b.  cars  or  boat  at  Marietta,  Ohio 

16,481  feet  B.  M.  timber,  delivered  f .  o.  b.  cars  or  boat  at  Malta  or  Zanesville,  Ohio . 


Contract 

price 
(nmt  rate) 
perMfeei. 


nafio 

84.60 


Completed. 
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Contract  for  furnishing  rubblestone  for  repain  on  Mtukingum  Biver^  Ohio. 

Name  of  contractor:  J.  W.  Leake. 
Date  of  approval:  September  19, 1902. 

Date  of  beginning  and  date  of  expiration:  Delivery  to  be  completed  on  or  before 
November  28, 1902. 


ftem.- 


1,000  cubic  yards  rabUeetone 


ContrAct 
price 

per  cubic 
yard. 


10.87 


Completed. 

Contract  for  furnishing  drift  holts  for  repairs  on  Muskingum  River,  Ohio, 

Name  of  contractor:  New  Jersey  Fonndry  and  Machine  Company. 
Date  of  approval:  September  19, 1902. 

Date  of  beginning  and  date  of  expiration:  Delivery  to  be  made  on  or  before 
October  24, 1902. 


Items. 


1,800  drift  bolts,  {-inch  square,  15  inches  long,  with  heads ... 
1,400  drift  bolts,  Z-inch  square,  83  inches  long,  with  heads... 
000  drift  bolts,  f-inch  square,  88  inches  long,  without  heads 


Ck)ntract 

price  per 

I)ound. 


1 


lo.an6 


Completed. 
Contract  for  furnishing  timber  for  repairs  on  the  Muskingum  River  ^  Ohio. 

Name  of  contractor:  Milton  Fonts. 

Date  of  approval:  September  28, 1902. 

Date  of  bej^iiuiing  and  date  of  expiration:  At'least  20,000  feet  B.  M.  of  lot  2 
mnst  be  delivered  oy  October  19, 1902;  the  remobider  not  later  than  December 
29, 1902;  lot  1  not  later  than  November  29, 1902. 


Items. 


Lotl: 

19, 448  feet  B.  X.  delivered  f .  o.  b.  cars  or  boat  at  Marietta,  Malta,  or  ZanesriUe, 
Ohio 

Lots: 

121,000  feet  B.  M.  deliTored  on  the  Muskingum  River  bcmk,  convenient  for  load- 
ing on  barges,  at  any  i)oint  between  Marietta  and  Zaneeville,  Ohio 


Contract 

price 
(unit  rate). 


M/eetB.M, 
$88.80 

18.17 


Completed. 

Contract  for  reconstruction  of  abutments  and  miter  siU  for  guard  gates  at  head 
of  canal  at  Lock  No.  7  and  the  repair  of  about  t^O  feet  in  length  of  Dam  No.  7, 
Muskingum  River,  Ohio, 

Name  of  contractor:  E.  J.  Landor. 
Date  of  approval:  October  17, 1902. 
Date  of  beginning:  November  11, 1902. 

Date  of  exxnration:  By  December  1,  or,  in  case  of  nnnsnal  season,  before  July  1, 
1903.    (See  paragraph  61  for  details. ) 


Items. 


Contract 

prifo 
(unit  rate). 


Repair  of  abutments  and  miter  sill  at  McConnelsvillu,  Ohio: 

Elxcavation 

EarthflUlng 

Timber 

Concrete 

Uepairs  to  Dam  No.  7,  Muskingum  Biver,  Ohio: 

Excavation 

Stone  filling 

Timber 

Concrete 


..cubic  yard- 

do... 

MfeetB.  M. 
..cubic  yard. 


..cubic  irard. 

do... 

M  feet  B.  M. 
..cubic  yard. 


$1.00 
2.00 

SO.  00 
8.00 

.50 

.00 

10.00 

6.05 
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Conf  rod  for  furnishing  o; 


Name  of  contractor:  The  Union  Machine  Company. 
Date  of  approval:  March  34, 1903. 
Date  of  beKinning:  April  7, 1903. 


Date  of  expiration;  Within  eighty  w 

orkiDg  days  after  April  7,  1908. 

Item. 

Contnct 
price. 

Summary  of  ej-penditure»  for  operating  and  care  of  locks  and  damg  on  Muglrin- 
gum  River.  Ohio,  for  thefiKjal  year  ending  June  SO,  1903. 

Office  expenses,  superintendence,  and  contingencieB _-  $3,486.00 

Labor--- 31.048.38 

Fnei  -.- m.m 

ElxpenseB - - -    1,118.84 

Repairs - 15.103.81 

Total - 43.448.89 


Detailed  gtatenient  and  east  of  dredgi 

priation  for  operating  and  

indefinite,  for  fite fit 


Muskingum 
\alaandt-' 
fiscal  year  ending'june  30, 1903. 


Date. 

LoculitJ, 

UaterialexoBVkted. 

Total 

fnSf! 

Sjro  r«d>  mud  uid  niid.at  B  centa. 

'SI 

McQ^MisirtuoVohio; :: :: 

l^SGO  yarda  nod  and  gravej,  at  i 

M.OD 

^° 

W^^i^'^''''^' 

3,130  ftutds  sauil  and  graTel.  at  T| 

Bamoved  4  JHO  last  Umber,  per  lot . 

« 

Iflff  yarfa  sand  and  V^Vrf".  at  4t 
ulS^perlet 

slSSr 

opemting  V.  S.  B.  I'rfl«  du 
greater  part  of  that  aioon 

riiiK  the  rear  la  not  incladed  In  the 
t  was  ItBorred  whUe  engaged  a.  ti 

ssi-ss 
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JUuskinguta  River  lease*. 


Ixicatloa. 

Leasee.                             1       Dated. 

Eipt™. 

Year  ending  April  SO.  19oa. 

BS  I'B 

&S 

ffi?J:ffi 

E^.1:1!S 

Hay    1.  001 

Soy:  1,  So 

May    l,IOn 

Mar  Liont 

Ob  io  and  Little  Eana wlia  Ral  Irmd  Co 

iftJ.,J:lSS 

Hay    1,1900 

«.^i.i» 

W.  J.fi  C,C,  AtweUand  T.F.  Bpang- 

Kay    l.HM 

Hay    1,100S 

MuBWiuram  and  Ohio  Biwr  Tr«n»- 

Year  ending  Mas  31,  'Met. 

Leaae»— Water  povJer,  land 

and  mi(al. 

Leasee. 

SubjiK^t, 

feet  of 

Si 

rental. 

».^„, 

Ri.nta 
lected. 

Water  power . 

IE 

4,4W 

1! 
1 
11 

fflO.Ot 

(ra.s5 

tim.a 

Water  poiror . . 

1 

un.xo 

^.-.^ 

is 

ii 

188.98 
£B.On 

aB.ou 

S.OQ 

iS.S! 

■W.  J.  *  C.  C.  AtwelUnd  T-  F,  Spangler/. . 

e£e.e 

:,J:::::::::: 

'S?-!S 

3SS^^-". Z 

Water  power.. 

i;!ii 

!KS 

Total _ _. 

■~-'^ 

fl.!*!^ 

B  Leone  tmatemd  to  John  A.  McClala 

OS. 

— -— ^ 

'Enongb  to  propel  16  nm  of  *(  foot  ni1?i.,™'"^*"  „„, 
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CX>MMERCIAL  STATISTICS. 

Commerce  of  Muskingum  River  during  the  calendar  year  ending  December  Slj  190S, 

LOCK  NO.  1. 


Month. 


March.  ... 

April 

May 

June 

July 

AucruMt — 

September 
October... 
November 
December. 

Total 


Steam- 
boats. 


15 
73 
76 
85 
94 
75 
68 
68 
60 
66 


668 


Barnes. 


1 
4 
8 

19 
17 
4 
4 
6 
8 
5 


70 


MiBcel- 
laneons. 


LOCK  NO.  2. 


8 
89 
8 
2 
5 
15 
8 
5 
5 
5 


90 


Total. 


19 

116 

91 

106 

116 

94 

76 

78 

68 

76 


Ntmiber 
of  lock- 


is 

116 

91 

106 

U6 

94 

75 

78 

58 

75 


March 

April 

May 

June 

July 

August 

September 
October... 
November 
December. 

Total 


47 

7 

2 

66 

64 

6 

4 

74 

78 

7 

4 

84 

67 

8 

12 

87 

64 

8 

10 

77 

66 

4 

7 

76 

62 

5 

12 

T9 

72 

8 

8 

88 

48 

8 

8 

54 

66 

2 

4 

61 

617 

53 

06 

786 

LOCK  NO.  8. 


March 

April 

May 

June 

July 

August 

September 
October... 
November 
December. 

Total 


49 

7 

2 

58 

65 

6 

6 

76 

82 

8 

8 

»3 

69 

8 

9 

86 

66 

4 

12 

82 

70 

4 

8 

82 

62 

4 

10 

76 

72 

7 

8 

87 

60 

6 

4 

60 

56 

2 

6 

68 

640 

66 

67 

768 

66 

74 
84 
87 
77 
76 
79 
88 
64 
61 


786 


58 
76 
96 
86 


76 
87 
60 
68 


788 


LOCK  NO.  4. 


March 

April 

May 

June 

July 

August 

September 

October 

November \. 

December 

Total 


60 

5 

4 

69 

66 

4 

8 

72 

68 

7 

4 

79 

77 

10 

18 

100 

65 

8 

12 

80 

67 

6 

18 

86 

60 

9 

8 

77 

79 

12 

6 

97 

51 

7 

4 

62 

54 

8 

6 

62 

686 

65 

72 

778 

LOCK  NO.  5. 


60 
72 
79 
100 
80 
86 
77 
97 
62 
62 


778 


March 

April 

May 

June 

July 

August 

September 
October... 
November 
December 

Total 


12 
11 
20 

1 

18 
18 
81 

2 

7 

4 

28 

7 

8 

48 

20 

6 

4 

29 

21 

4 

7 

82 

16 

9 

7 

82 

24 

12 

8 

44 

15 

9 

8 

27 

13 

2 

8 

18 

180 

68 

49 

282 

18 
18 
81 
48 


44 

87 
18 
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Commerce  of  Muskingum  River  during  the  calendar  year  ending  December  SI,  190S^ 

Contdnned. 

LOCK  NO.  6. 


Month. 


March 

April 

May 

June 

July 

August 

September 
October... 
Kovember 
December 

Total 


Steam- 
boats. 


12 
11 
20 
28 
18 
21 
16 
20 
11 
18 


170 


Barges. 


4 

7 
6 
8 
7 
12 
7 
8 


60 


Miscel- 
laneous. 


2 
7 
9 
7 
7 
9 
8 
3 
8 


66 


Total. 


13 
18 
31 
44 

31 
31 
82 
40 
21 
19 


276 


Number 

of  lock- 

agea 


13 
13 
81 
44 
81 
81 
82 
40 
21 
19 


275 


LOC?K  NO.  7. 


March 

April 

May 

June 

July 

August 

September 
October... 
December 

Total 


8 
18 
20 

8 
18 
28 

4 

4 

28 

8 

6 

41 

18 
24 

9 

8 

27 

88 

6 

19 

14 

4 

87 

22 

10 

6 

88 

12 

6 

6 

22 

164 

68 

80 

262 

LOCK  NO.  8. 


March 

^?!:::::: 

June 

July 

August 

Septembco' 
October... 
November 
December 

Total 


LOCK  NO.  10. 


66 
62 

n 

77 

1 

66 
62 

77 
91 

6 
9 

6 

86 

9 

6 

100 

75 

6 

6 

85 

70 

8 

6 

83 

66 

7 

4 

77 

47 

4 

2 

68 

62 

9 

6 

66 

661 

68 

81 

760 

8 
13 
28 
41 
27 
88 
87 
88 
22 


262 


66 
62 

77 
91 
100 
86 
83 
77 
68 
66 


750 


LOCK  NO.  9. 

March 

64 
68 
72 
79 
86 
76 
72 
62 
47 
62 

64 

64 
81 
96 
100 
84 
*      85 
74 
56 
65 

64 

Auril 

1 
6 
6 

t 

6 
6 
7 
4 
4 

64 

May ..:.....:...::::..::.: 

8 

10 

7 
4 
7 
5 
4 
9 

81 

June 

95 

July 

100 

August 

•4 

September 

85 

October 

74 

November 

65 

December 

65 

Total 

662 

49 

46 

757  J 

757 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December . 

Total. 


65 

2 

57 

62 

3 

2 

67 

71 
80 

.  8 
11 

74 
96 

6 

84 
69 

16 
2 

99 
76 

5 

70 

4 

6 

80 

62 

4 

6 

71 

47 

4 

5 

66 

49 

9 

6 

63 

649 

67 

83 

788 

57 
67 
74 
96 
99 
76 
80 
71 
66 
63 


789 
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Commerce  of  Muskingum  River  durinjj  the  calendar  year  ending  December  SI ,  1902— 

Contintied. 

« 

SUMMARY. 


Look  No. 

Steam- 
boats. 

Bargee. 

Miscella- 
neous. 

• 

Total. 

Number 

of 
lockacies. 

1     

668 
617 
640 
686 
180 
170 
164 
661 
662 
649 

70 
68 
66 
65 
68 
60 
58 
58 
49 
57 

90 
66 
67 
72 
49 
66 
80 
81 
46 
88 

828 
786 
768 
778 
2R2 
275 
262 
750 
757 
789 

88B 

2            

786 

8 

788 

4           

778 

5      

288 

6    

275 

7    

282 

8 

ISO 

9 

10 

m 

788 

Tntal          ...        

5,042 

569 

689 

6,150 

6,180 

Statement  of  commerce  passing  the  locks  on  the  Muskingum  River  ^  Ohio,  during  the 

calendar  year  ending  December  SI,  1902. 


Articles. 

Lock  No. 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

KX 

Beer tons.. 

Brick do.... 

Cattle do.... 

Coal do.-- 

Cement do 

Com do 

Bffgs do — 

Flour do — 

Hay do.... 

Hides do.... 

Hogs do — 

Horses do 

Iron,  manufac- 
tured   tons.. 

Leather do 

Lime do 

Lumber do 

Merchandise,  mis- 
cellaneous .tons.. 

Oil do.... 

Poultry do 

Produce do 

Salt do-... 

Sand,   stone,  etc., 
tnma       

11 

884 

892 

4,495 

52 

418 

696 

860 

1,400 

15 
871 
207 

1,508 
17 
55 

2,827 

16,766 

70 

199 

64 

182 

1,825 

181 

460 

HHO 

589 

81 

2,581 

485 

8 

27 
454 

449 

1,269 

114 

680 

608 

586 

1,918 

20 

488 

285 

1,568 

18 

48 

680 

16,682 

88 

204 

217 

275 

1,625 
176 
471 
888 

719 

48 

342 

604 

8 

27 

480 

471 

1,496 

93 

606 

670 

540 

1,789 

28 
465 
289 

1,476 

18 

47 

689 

16,081 

82 

187 

165 

264 

1,570 
181 
455 
881 
719 
88 
474 
580 
8 

18 

247 

884 

1,817 

90 

408 

464 

406 

1,418 

20 
862 
271 

1,294 

11 

62 

724 

14,201 

78 

158 

88 

176 

'868 
121 
452 
816 
581 
82 
642 
660 
2 

7 

75 

284 

1,254 

48 

204 

840 

144 

966 

81 

146 

180 

1,286 

61 

17 

496 

7,741 

85 

184 

18 

118 

677 
76 
875 
817 
886 
20 

8 

75 

194 

679 

58 

188 

294 

247 

1,066 

9 

256 

176 

1,009 

9 

46 

714 

7,885 

88 

98 

19 

115 

785 
68 
800 
816 
841 
19 

9 
818 
280 
446 

89 
100 
282 
150 
780 

18 
115 
162 

066 
10 
58 

568 

6,770 
27 

118 
28 

186 

1,185 

48 

28 

800 

289 

28 

28 

400 

1 

10 

1,689 

129 

802 

68 

91 

84 

168 

680 

26 

84 

150 

1,000 
20 
45 

1,286 

15,676 
48 
67 
46 

187 

680 
57 
10 

417 

451 
69 
71 

166 
1 

10 
1,718 

81 
889 

88 

86 

54 
170 
888 

16 
UO 

84 

1,019 

8 

66 

l,flB6 

18.265 

66 

50 

28 

846 

281 
54 
89 

826 

481 
68 
66 

189 
1 

11 
1,742 

72 
479 

78 
118 

56 

216 

811 

8 

60 
181 

l.Ott 

16 

162 

1,485 

21,8U 

89 

60 

43 

854 

900 

Sheep tons-- 

Staves do 

Stone  ware...  do 

Straw do 

^ugar do — 

Ti'imber do 

28 

20 

488 

547 

82 

944 

Wheat do.... 

Wool do.... 

476 
2 

588 

2 

96 

8 

Total 

86,842 

80,464 

80,007 

25,681 

15,758 

14,945 

18,562 

24,151 

26.889 

80,756 

Passengers 

26,465 

25,879 

22,486 

14,820 

4,515 

4,719 

4,846 

28,660 

88,960 

60,807 

List  of  steamboats  (stem^wheel)  plying  on  the  Muskingum  River  hetioeen 

ZanesviUe  and  Marietta,  Ohio. 


Name  of  steamer. 

Length. 

Breadth. 

Depth. 

Draft. 

Ton- 
nage. 

Lorena 

Feet. 
141 
125 
126 
150 

Feet. 
82 
20 

r^t. 

5 

f 

6 

Inehet. 
24 
28 
88 
88 

287 

Sonoma 

116 

Hais€«1  Ri'^ 

188 

Zanettao 

166 

o  Side-wheel. 
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List  of  steamboats  (stern-wfieel)  plying  on  the  Muskingum  River  between 

Zanesmlle  aud  Marietta,  Ohio — Continned. 


a  Only  occaaional  trips. 


Name  of  steamer. 

Length. 

Breadth. 

Depth. 

Draft. 

Ton- 
nage. 

VallevGtom...... «- 

Feet. 
126 
104 

85i 
110 
120 
170 
ISO 

90 
100 
166 
100 
120 
180 
110 
100 
120 
170 
110 
120 
126 

Feet. 

8i 
18 
24 
82 
28 
20 
19 
84 
18 
28 
86 
22 
20 
24 
84 
17 
18 
20 

Feet. 
4 

4 

4 
8 
8 
5 

4 
8 
6 

4 
4 

f 

IncheM. 
24 
26 
40 
24 
48 
24 
24 
24 
20 
86 
24 
18 
84 
24 
24 
42 
86 
18 
24 
86 

166 

Yesa 

90 

Del  Norte    

6 

Excel    

100 

Darling  g    

100 

Helen  whiter 

800 

T.N.Bardsdalla 

160 

Katiea 

60 

Marv  Btewarta.           --  -  --  --      - 

90 

Robert  P. G-llham a ... 

276 

Nellie  Bartletto 

60 

MaryH.a 

100 

JamflH  Y.  Xjockwoodo. ™,,^^ 

800 

Jewel* - 

120 

D.T.Wataon« - 

100 

8.B.Gk>Qc]iero 

100 

National  o -  -  -  - 

800 

Miles  H.a 

w 

100 

OUftono , ,^, - 

126 

I  I  3. 

IMPROVEMENT  OF  GUYANDOT  RIVER,  WEST  VIRGINIA. 

For  description  see  Annual  Report  of  the  Chief  of  Engineers  for 
1875,  pages  747-755;  1895,  pages  2517^-2520;   1896,  pa^es  2324,  2325. 

Nothing  has  been  done  toward  its  improvement  since  1899,  when 
the  removal  of  channel  obstructions  was,  to  a  certain  extent,  com- 
pleted. Owing  to  the  construction  of  a  railroad  into  that  region,  very 
little  steamboating  has  been  done  of  late  years,  the  principal  com- 
merce being  timber.  The  tonnage  is  estimated  at  160,000  tons  for  the 
past  year. 

Money  statement 

Jtdy  1, 11K)2,  balance  nnezpended 

June  80, 1908,  amomit  expended  during  fiscal  year 


$0.22 
.22 


APPROPRIATIONS. 


Jmiel8,1878 $2,000 

March8, 1879 1,000 

Jmiel4,1880 2,000 

March8,1881 8,500 

Angtifit  2, 1882 2,000 

Jtay5,1884 2,000 

August  11,1888 2,000 


September  19, 1890 $2,000 

July  18. 1892 2,000 

August  18, 1894 2,000 

June  8, 1896 1,000 

March  8, 1899 1,000 

Total 22,600 


COMMERCIAL  STATISTICS. 

***** 

List  of  boats  plying  the  Guyandot  River,  West  Virginia, 


Name  of  boat. 


Qnyandot Side-wheol. 

SadieE do 


Character. 


Length. 


Feet. 
50 


Breadth. 


Depth. 


Ton- 
nage. 


Feet. 


16 
9 


Feet.     I 

2.8  ' 
2.4  I 


43.88 
9 
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I  I  4- 


(a)   BIO  SANDY  BIVER. 

A  BtAtemeut  of  the  original  condition,  projects,  etc.,  will  be  foand 
in  the  summary. 

The  United  States  has  bailt  one  lock  (and  movable  dam)  on  this 
river,  which  is  completed  and  in  operation,  and  is  located  at  Louisa, 
Ey.  The  present  project  provides  for  21  more,  extending  slack  water 
from  the  mouth  of  the  Big  Sandy  River  ap  the  forks  to  Pikeville  on 
the  Levisa  and  the  mouth  of  Pond  Creek  on  Tug  Fork. 

Of  the  locks  provided  for  in  the  project,  those  in  the  Big  Sandy  iteelf 
are  well  advanced  toward  completion,  and  authority  for  the  construc- 
tion of  one  on  each  of  the  forks  above  Louisa  was  given  in  the  last 
river  and  harbor  act,  and  their  locations  have  been  decided  upon  at 
Saltpeter  branch  on  Tug  and  at  Chapman  Station  on  Levisa,  but  the 
land  necessary  for  sites  has  not  yet  been  acquired.  The  preliminaries 
to  this,  however,  are  now  under  way. 

Under  the  allotment  for  preliminary  work  and  subsequent  appro- 
priations the  following  work  has  been  accomplished: 

At  Lock  flTwi  Dam  No.  i,  CaSettsbury,  Ky. — Good  progress  was 
made  on  this  work,  the  lock  being  completed  ready  to  receive  the 
gates  before  the  close  of  the  working  season.  Since  then  the  upper 
gates  have  been  put  in  and  the  lower  ones  nearly  completed,  the 
embankment  behind  land  wall  well  advanced,  and  other  necessary 
work  performed.  The  close  of  the  year  finds  the  lock  nearing  com- 
pletion, there  being  but  a  few  minor  matters  unfinished. 

Work  on  the  dam  (which  includes  an  abutment  and  protection)  was 
begun  in  April,  and  has  been  vigorously  prosecuted  since,  with  fair 
progress,  the  al3Utment  coffer  being  completed  and  its  excavation  well 
under  way. 

The  items  of  work  done  between  July  1, 1902,  and  June  30, 1903, 1^ 
Folz  &  Jonte,  contractors,  on  the  lock  are  as  below: 


CLundflaUan- 

„„„. 

Price. 

Amount 

as 

11 

a 

ii 

.3D 

1 

Tlmlier  Id  permiment  work. 

^^.r^Z::::::::::::::::::::::: 

Hipnip 

MfeetB-M- 

cnbic  ynrd^.. 

31 

Lomie-rock  eicavBlion 

Boltd-rockeic»v»Uon 

:-: S- 

"S 

v::-::::::::::::::::?'^: 
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The  items  of  work  done  during  the  fiscal  year  by  Sheridan-Kirk 
Contract  Company,  contractors,  on  the  dam  are  as  below: 


CliuBiflcatioii. 


Piling  (round) linear  feet. 

Cofferdam  timber MfeetB.M. 

I^rth  excavation cubic  yards. 


Total. 


Quanti- 
ties. 


384 

68,579 

2,900 


Price. 


Amount. 


8 


fiO 

00 

.42 


$198.00 
2,748.16 
1,688.00 


4,678.16 


The  building  used  as  an  office  was  seriously  damaged  by  fire  early 
in  the  winter  and  has  been  repaired. 

At  Lock  No.  ^,  Kavanaugh,  Ky. — ^The  following  work  has  been  done 
by  the  Evansville  Contract  Company  during  the  fiscal  year: 


Classification. 


Piling  (round) linear  feet. 

Cofferdam  timber M(feet  B.  M. 

Stone  masonry cubic  yards. 

Biprap do... 

Concrete do... 

Earth  excavation do... 

Solid  rock  excavation do... 

Deposit do... 

Embankment do... 

Puddling do... 

Cofferdam  filling do... 

Structural  stoel pounds. 

Osstiron do... 

Total 


Quanti- 
ties. 

Price. 

Amount. 

16 
34,560 

10.50 
60.00 

ffi.00 
2,078.00 

H 

50.00 

410.00 

377 

8.00 

1.181.00 

7,880 

4.00 

81,520.00 

10,408 

.50 

6,204.00 

20 

1.00 

20.00 

880 

.20 

176.00 

2,008 

.25 

602.00 

148 

8.00 

444.00 

177 

1.00 

177.00 

1,300 

.064 

46.60 

2,280 

.08* 

79.80 

41,790.80 

Progress  on  this  work  has  not  been  good  and  the  lock  will  not  be 
finished  till  the  season  is  too  far  advanced  to  permit  the  building  of 
the  dam,  the  concrete  work  not  yet  having  been  sufficiently  advanced 
to  begin  the  erection  of  the  gates  or  completion  of  valves. 

Under  the  contract  approved  March  28,  1901,  for  purchasing  Port- 
land cement  (Lehigh  brand),  the  following  amounts  were  supplied  in 
the  past  fiscal  year:  400  barrels  at  Lock  No.  1  and  3,400  barrels  at 
Lock  No.  2,  completing  the  deliveries  covered  in  this  contract. 

Under  verbal  agreements  for  purchasing  Portland  cement,  the  fol- 
lowing amounts  were  delivered  during  the  past  fiscal  year:  2,400  bar- 
rels of  Lehigh  brand  and  3,150  barrels  of  Universal  brand  to  Lock 
No.  1,  and  2,100  barrels  of  Lehigh  brand  and  4,400  barrels  of  Uni- 
versal brand  to  Lock  No.  2. 

Under  the  contract  approved  Maj^  25, 1903,  for  purchasing  Portland 
cement  (Atlas  brand)  for  use  at  Dam  No.  1,  800  barrels  have  been 
delivered. 

The  object  of  the  improvement  of  the  river  is  to  bring  to  market 
the  coal  fields  which  are  tributary  to  the  Big  Sandy  River  and  its  forks. 

Congress  has  authorized  the  expenditure  of  a  large  sura  of  raoney 
in  the  execution  of  the  project  below  Louisa  and  beginning  work  in 
the  two  forks  above.  No  adequate  results  can  be  expected  from  the 
series  of  dams  below  Louisa  until  some  of  the  dams  are  built  in  the 
forks.  The  result  of  the  completion  of  the  entire  project  can  undoubt- 
edly be  foretold  with  accuracy  by  the  time  four  dams  above  Louisa  on 
each  of  the  forks  have  been  completed.  It  will  then  be  known  whether 
the  coal  deposits  tributary  to  the  river  will  seek  that  outlet  to  market 
iu  sufficient  volume  to  justify  a  continuation  of  the  improvement.    It 
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is  estimat'ed  that  these  four  dams  will  cost  on  Tug  Fork  $1,015,000  and 
on  Levisa  Fork  $1,090,000. 

For  reasons  given  in  the  final  report  on  survey  dated  November  26, 
19CK),  regulating  works,  reaching  from  the  lower  lock  to  the  Ohio 
River,  will  be  required.     Their  cost  is  estimated  at  $40,000. 

{b)  LBVISA  AND  TUG  FORKS. 

A  statement  of  the  original  condition  of  Levisa  and  Tug  forks  will 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901, 
pages  493,  494. 

The  f ollowing*  work  was  done  on  Levisa  Fork : 

The  snag  boats  traveled  a  distance  of  about  122  miles,  upstream  and 
back,  removing  280  snags,  82  overhanging  trees,  31  stumps,  770  cubic 
yards  of  loose  rock,  and  80  cubic  yards  of  solid  rock. 

The  following  work  was  done  on  Tug  Fork: 

The  snag  boats  traveled  a  distance  of  about  115  miles,  upstream  and 
back,  removing  237  snags,  88  overhanging  trees,  11  stumps,  18  cubic 
yards  of  loose  rock,  and  20  cubic  yards  of  solid  rock. 

This  work  resulted  in  keeping  the  channel  open  to  navigation 
between  Louisa  and  Pikeville  on  Levisa,  and  Louisa  and  Williamson 
on  Tug. 

An  appropriation  of  $1,500  for  each  fork  will  be  sufficient  to  main- 
tain present  works  and  channels. 

Money  staterneiiL 

July  1,  1902,  balance  unexpended $493,765.62 

Amount  received  from  sales 1, 054. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  8,  1908. . .        50, 000. 00 

544, 819. 62 
June  80,  1908,  amount  expended  during  fiscal  year 124, 071. 15 


July  1 ,  1 903 ,  balance^nexpended 420, 748 .  47 

July  1,  1908,  outstanding  liabilities 1.925.08 

July  1 ,  1908,  balance  available 418, 828. 39 


July  1 ,  1908,  amount  covered  by  uncompleted  contracts 180, 882. 54 


Amount  (estimated)  required  for  completion  of  existing  project. . .  4, 065, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $165, 000. 00 

For  maintainance  of  improvement 3, 000. 00 

168,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  13^,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


July  18.  1878 $12,000.00 

March  8, 1879 12,000.00 

June  14,1880 55,000.00 

March  8 ,  188 1 50, 000. 00 

August  2,  1882.    25, 000. 00 

July  5, 1884.-... 50,000.00 

August  5,  1886 .  30, 000. 00 

August  11,  1888 81,500.00 

SeptemlHii-  19.  1  soo 36. 000. 00 

July  18, 1892 55,000.00 

August  18, 1894 45, 000. 00 


June6,1900 $280,000.00 

June  6,  1900  ( allotted )  . . .  2, 000. 00 

March  8. 1901 140,000.00 

June  18,  1902 178,000.00 

March  8,  1908 50,000.00 


Total 1,137.000.00 

Amount  received  from 
other  sources  in  this  and 
previous  years 1 ,  704. 88 


Juno  3, 1896 88,000.00!  Total. 1,188,704.88 

March  3,  1899... 52,500.00  I 
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ABSTRACT  OF  OONTSACTS  IN  FORCE  ON  BIO  SANDY  RIYER  DURmO  THB  FISCAL  YEAR 

ENDING  JUNE  80,  1903. 

Contract  for  constructing  Lock  No.  i,  Big  Sandy  Biver,  West  Virginia  and 

Kentucky, 

Name  of  contractor:  Folz  &  Jonte. 

Date  of  approval:  November  8, 1900. 

Dat«  of  beginniiig:  On  or  before  November  6,  1900. 

Date  of  expiration:  Angost  7,  1902.  Extended  to  Febmary  3, 1903,  by  supple- 
mentary contract  dated  June  14, 1902.  Further  extended  to  September  1, 1903, 
by  supplementary  contract  dated  January  29, 1903. 


Items. 

Contract 

I>rice  (unit 

rate). 

Items. 

Oontract 

price  (unit 

rate). 

Piling  (round) linear  foot.. 

Gofferdam  timber — M  feet  B.  M. . 

Stone  maaonry cubic  jrard.. 

Paving aqnare  yard.. 

Riprap cubic  yard.. 

Ccmcrete do 

Earth  excavation do 

ag.oo 

00.00 
2.00 
8.00 
4.60 

.eo 

Loose  rook cubic  yard.. 

H.OO 

1.00 

.20 

.25 

aoo 

1.00 
.06 
.06 

Solid  rock do.... 

Deposit do 

Embankment do 

Puddling do.... 

Structural  steel pound.. 

Cast  iron do 

Contract  for  furnishing  Portland  cement  {Lehigh  brand)  for  Locks  Nos,  1  and  S, 

Big  Sandy  River  y  West  Virginia  and  Kentucky, 

Name  of  contractor:  Lehigh  Portland  Cement  Company. 

Date  of  approval:  March  !^,  1901. 

Date  of  beginning:  First  condgnment  to  be  ordered  for  delivery  on  or  about 
April  30,  1901. 

Date  of  expiration:  Contingent  upon  progress  of  the  work;  to  expire  by  limita- 
tion on  June  1, 1902. 

rNoTB.— This  contract  has  been  practicaUv  completed,  all  cement  having  been  delivered  and 
all  payments  made  with  the  exceptien  of  |480.05  retained  percentage,  whichis  being  held  in  view 
of  a  possible  claim  asainst  the  United  States  for  damages  by  the  Eyansville  Contract  Ck>mpany, 
account  of  delay  in  delivery  of  cement  on  time.] 


Items. 


Contract 
price. 


LKHJOH  PORTLAND  CKMSNT. 

Delivered  at  CJatlettsburg,  Ky.  (4,000  barrels  minimum,  10,000  barrels  nmximum): 

In  standard  pai>er  bags I>er  barrel. 

In  barrels do... 

Delivered  at  Wrights,  Ky.  (6,000  barrels  minimum,  12,000  barrels  maximum): 

In  standard  i)ai>er  bags per  barrel. 

In  barrels do... 


$1.45 
1.68 

1.56 
1.76 


Contract  for  constructing  Dam  No.  i,  with  abutment  and  protection,  Big  Sandy 

River f  West  Virginia  and  Kentucky. 

Name  of  contractor:  Sheridan-Kirk  Contract  Company. 

Date  of  approval:  April  18, 1903. 

Date  of  beginning  and  date  of  expiration:  Concrete  must  be  completed  within 
one  hundred  fair  working  days,  Sundays  excepted,  after  August  1, 1903;  remaining 
work  within  sixty  fair  workixig  days  axter  the  expiration  of  the  one  hundred  days 
above  specified. 


Items. 

Contract 

price  (unit 

rate). 

Items. 

Contract 

price  (unit 

rate). 

piling,  mnnd linear  foot . . 

to.  50 

40.00 

.70 

2.00 

.42 

2.00 

.40 
5.00 

Timber  in  permanent  work, 
MfeetB.  M.. 

Cofferdam  timber M  feet  B.  M.. 

100.00 

Cofferdam  filling cubic  yard.. 

Biprap do 

Eu^h  excavation do 

Rock  excavation do 

Bolt  holes  in  rock  or  masonry, 
linear  foot.. 

Ironwork pound.. 

Embankment cubic  yard . . 

Puddling do — 

Square  paving square  yard.. 

Rough  paving do — 

Removal  of  old  cofferdam  of  lock 
whole  work.. 

.066 

.60 

8.00 

8.00 

2.60 

Concrete cubic  yard.. 

600.00 

ENG  1903 110 
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Contract  for  constructing  Lock  No.  f ,  Big  Sandy  Riixr,  West  Virginia  and 

Kentucky. 

Name  of  contractor:  The  Eyansyille  Contract  Company. 

Date  of  approval:  December  17, 1900. 

Date  of  beginning:  January  18, 1901. 

Date  of  expiration:  September  19, 1902;  extended  to  December  81 « 1902,  by  sup- 
plementary contract  dated  Angnst  16, 1902.  By  indorsement  Office  Chief  of  Engi- 
neers, dated  January  18, 1903  (E.  D.  87192) ,  the  time  limit  was  waived. 


Items. 

Cknxtract 

inrice  (unit 

rate). 

Items. 

Contract 

price  (unit 

rate). 

Piling  (round) linear  foot.. 

Oofferdam  timber M  feet  B.  M. . 

Timber  in  i>ermanen t  work . .  do 

Stone  masonry cubic  yard.. 

Paving square  yard.. 

Riprap cubic  yard.. 

Concrete do — 

Earth  excayation do — 

10.60 
60.00 
75.00 
60.00 
8.80 

aoo 

4.00 
.60 

Loose  rock. cubic  vard.. 

|0.S 

LOO 

.80 

.25 

8.00 

1.00 

.065 

.085 

Solid  rock do 

Deposit do^... 

Embankment do 

Puddling do 

Oofferdam  filling do 

Structural  steel pound.. 

Cast  iron do 

Contract  for  furnishing  about  6,000  barrels  Atlas  Portland  cement  at  Catlettsburg, 
^V'i  /o^  ^**^  «^  Dam  No,  1,  Big  Sandy  River ,  West  Virginia  and  Kentucky. 

Name  of  contractor:  Atlas  Portland  Cement  Company. 
Date  of  approval:  May  25, 1908. 
Date  of  beginning:  Wnen  ordered  (paragraph  87). 

Date  of  expiration:  Depending  upon  progress  of  construction  work  (see  para- 
graph 37). 


Item. 


About  5,000  barrels  Atlas  Portland  cement,  delivered  at  CSatlettsburg,  Ey barrel. 


Contract 
price. 


a  Rebate  of  10  cents  allowed  for  each  empty  bag  returned  to  point  of  delivery. 

OOMMEBOIAL  STATISTICS. 

Big  Sandy  River y  West  Virginia  and  Kentucky,  including  Tug  and  Levisa  forks, 
for  calendar  year  ending  December  SI,  1902,  and  prior  years. 


Articles. 


Timber 

Hides 

Leather 

Lumber 

Produce 

Livestock 

Spokes 

Staves 

Tan  bark 

Ties 

Ghtdn , 

Wool 

Miscellaneous . 
Passengers ... 


Total 


1807. 


Tons. 
265,000 


800 
5,000 
1,400 


1,000 

800 

48,000 

600 


100,000 
2,600 

414,600 


1806. 


Tons. 
200,000 


800 
12,000 
10,000 


2,000 

600 

00,000 

600 


100,000 
2,000 

417,400 


1809. 


Tons. 
210,000 
78 


18,800 
1,140 


462 


48,000 
600 


60,820 
2,875 

845,778 


1900. 


Tons. 
200,000 


15,000 
2,000 


1,000 


60,000 
600 


20,000 
2,600 

800,000 


1001. 


Tons. 

260,000 

84 

1 

18,000 

9,000 

235 

10 

8,460 

660 

44,000 

154 

2 

10,000 

806 

840,802 


looe. 


Tons, 
250,000 
15 
1 

06 

6,000 

726 

56 

1,720 

85 

44,067 

106 

2 

47.614 

412 

860,966 
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List  of  boats  plying  Big  Sandy  lUver^West  Virginia  and  KefUtusky,  and  Tug  and 

Levisa  forks  of  same. 


Name  of  boat. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Biflr  Sandy 

Side-wheel 

Stem-wheel 

Side-wheel 

do 

F^et. 
UO 
128 

90 
117.6 

84 

117.6 
116 

90 
132 
185 

ioe.6 

90 
100 

96.6 
104 

96 
100 

90 

Feet. 
14 
22 

9 
15.6 

8 
20 
19.2 
20 
18.8 
26 
18.4 
12 
17 
20 
16 
18 
18 
18 

Feet. 
L8 
8.6 
2 

24.12 

Sea  Lion   . , 

127 

Louisa     .      .     - 

Maxie  Yoet«  

47.12 

H.M.  Stafford 

do 

1.1 
8 

a2 

8.2 

2.9 

4 

8 

2.6 

8.5 

8.8 

2.8 

8 

2.5 

8.5 

7.71 

Cando 

Stem- wheel 

Side-wheel 

Stem-wheel 

do 

74 

Alka 

45 

J.M.Grnbbs 

47 

Cricket ,... 

61 

Catherine  Davis -. 

do 

210 

Donca 

do 

66 

SeaOull 

Side- wheel 

Stem- wheel 

do 

27 

Eclipse 

57 

Vincennes 

81.40 

Guvandotte 

Side-wheeL 

Stem- wheel 

do 

48.83 

MitMfH       _ 

46 

Katie  Mc 

41 

M.B.Goble 

do 

116 

o  Wrecked. 


List  of  vessels,  rafts,  etc,  passing  lock  and  dam  on  Big  Sandy  River  during  the 

calendar  year  ending  December  SI,  1902, 


Craft. 

Up. 

Down. 

Total. 

Steamboats 

152 

88 

167 

42 

1,«8H 

8Bi,Wl 

2 

309 

BargeH  and  flats     .    . ....        ...     .... ...... 

80 

Rafto 

1,833 

Ties 

32,091 

Misoellaneons 

2 

I  I  5. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  (NO.  3)  ON  BIG  SANHDY 

RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

Lock  and  Dam  No.  3,  the  only  one  on  this  river  at  present,  is  located 
.at  Louisa,  Ky.,  and  was  completed  and  open  to  navigation  January  1, 
1897. 

The  dam  is  movable  and  of  the  needle  type.  A  full  description  is 
given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages 
2534  et  seq. 

The  dam  was  lowered  for  the  winter  on  November  26, 1902,  and  the 
first  spring  raising  occurred  May  16,  1903. 

During  the  fiscal  year  the  paving  was  extended  below  the  lock;  the 
old  wooden  crib  at  head  of  river  wall  was  removed  and  a  concrete  pier 
built  in  its  place;  the  lock  houses  were  painted;  the  upper  part  of  the 
grounds  was  fenced;  the  slope  behind  lock  paving  was  sodded;  chains 
were  made  for  needles,  and  a  variety  of  repair  work  was  performed. 

The  total  amount  expended  during  the  year  ending  June  30,  1903, 
was  $4,170.97. 

Commercial  statistics  are  included  in  the  rei)ort  for  improving  Big 
Sandy  River. 

ALLOTMENTS. 


July  23, 1897 $2,840.00 

July  28, 1898 3,250.95 

July  19,1899 3,524.28 


July  18,1900 $3,177.09 

July  10,1901 3,658.12 

July  17,1902 5,075.88 


1748       BEPOBT   OF  THE   CHIEF   OF   E1«^6HNEEE8.   U.   B.   ABMT. 

Maneuvers  of  Lock  and  Dam  No,  3  in  Big  Sandy  River,  West  Virginia  and 
tiicky,  at  Louisa,  Ky,,for  the  JUtcal  year  ending  June  50,  1903. 

Raised  July  11,  1902. 
Lowered  November  25,  1902. 
Raised  May  16,  1903. 


Summary  of  expenditures 
River,  West  Virginia 


?« for  operating  and  care  of  lock  and  dam  on  Bxq  Sand 
and  Kentucky,  for  the  fiscal  year  ending  June  SO,  ibos 

Office  expenses,  superintendence,  and  contingencies $725  00 

^^^ -  2,433.*% 

g^^PS^?  »3.»5 

Total - - irmTo? 


116. 
IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

A  statement  of  the  condition  of  the  river  in  1879,  when  it  was 
turned  over  to  the  Unit-ed  States  by  the  Commonwealth  of  Kentuckv 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1898 
page  2012  et  seq.  ' 

There  are  8  locks  and  dams,  of  the  projected  series  of  14,  completed 
and  in  operation,  and  Locks  and  Dams  Nos.  9  and  10  under  construc- 
tion. Lock  No.  0  is  located  at  Valley  View,  Ky.,  158  miles  from  the 
mouth,  and  Lock  No.  10  at  Ford,  Ky.,  176  miles  from  the  mouth. 

The  location  and  other  information  pertaining  to  the  completed 
work  of  navigation  will  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  2523. 

The  work  accomplished  during  the  fiscal  year  is  given  below: 

hoclc  No  9. — The  construction  of  the  lock  and  dam  under  contract 
with  the  Sheridan-Kirk  Contract  Company  has  progressed  favorably 
the  lock  walls  have  been  completed,  the  steel  ga^  assembled  and 
put  in  place,  the  upper  and  lower  land  cribs  have  been  completed  and 
partially  filled  with  ballast,  the  lower  triangular  crib  completed  with 
exception  of  verticals  and  ballast,  and  the  river  crib  built  to  a  height 
of  550.6,  the  drain  behind  land  wall  nearly  completed,  and  9,500  cubic 
yards  of  material  deposited  behind  the  land  wall  of  locl^. 

At  the  close  of  the  year  preparations  were  in  progress  for  building 
the  cofferdam  to  inclose  the  first  section  of  the  dam. 

Under  the  contracts,  entered  into  with  J.  B.  Speed  &  Co.  and  the 
Virginia  Portland  Cement  Company,  all  the  cement  required  for  this 
work  has  been  ordered,  delivered,  and  contracts  closed. 

Lock  No.  10 — ^The  construction  of  the  lock  and  dam,  including  the 
lock  houses  and  outbuildings,  was  let  in  one  contract,  except  the 
cement,  to  the  Mason  and  Hoge  Company,  of  Frankfort,  Ky.,  and  they 
have  established  at  the  site  of  the  work,  as  described  on  the  accom- 
panying drawing,  one  of  the  most  complete  plants  for  the  successful 
execution  of  the  work  that  has  ever  been  erected  by  a  contractor  on 
any  previous  work  under  my  charge. 

The  contractors  have  built  and  completed  the  lock  houses  and  out- 
buildings; completed  and  pumped  out  the  cofferdam  inclosing  the 
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ABSTRACT  OF  CONTBACTS  IN  FOBOB  ON  KENTUCKY  RIVER,  KENTUCKY,  DURINa  THE 

FISCAL  YEAR  ENDING  JX7NE  80,  1908. 

Contract  for  cx)nst'nicting  Lock  and  Dam  No,  P,  Kentucky  River,  Kentucky, 

Name  of  contractor:  The  Sheridan-Kii%:  Contract  Company. 

Date  of  approval:  Jnne  12,  1901. 

Date  of  beginning:  July  15,  1901. 

Date  of  expiration:  Jnne  IS,  1908.    Extended  to  December  15, 1903. 

[NoTK.--Tlii8  contract  was  modified,  with  respect  to  construction  of  cofferdams,  by  supplemen- 
tary contract  dated  April  21, 1908;  approved  May  11, 1906.] 


Items. 

Contract 

I>rice  (unit 

rate). 

Items. 

Contract 

price  (unit 

rate). 

Ballast cubic  yard.. 

Cofferdam  filling do 

Cofferdam  timber M  feet  B.  M. . 

Concrete cubic  yard.. 

Deposit do 

Diiftbolts pound.. 

Bxcavation,  earth cubic  3rard.. 

Excayation,  rock do 

Embankment do 

Fence  in  place linear  foot. . 

$1.50 
.fiO 

ffi.OO 

».90 

.60 

.om 

.40 

8.00 

.85 

.26 

.07 

.07 

Iron  and  steel pound.. 

Masonry cubic  yard.. 

Paving,  if  concrete  .square  3rard.. 

Paving,  if  stone do 

Piles linear  foot.. 

Timber  in  permanent  construc- 
tion  MfeetB.M.. 

Valves set.. 

Winches do 

10.015 

50.00 

L7B 

8.7S 

.00 

4S.00 
600.00 

loaoo 

Hauling  cement 

If  dellTered  by  rail barrel. . 

If  delivered  by  water do 

Contract  for  furnishing  natural  cement  (Star  l>rtind)  for  Lock  cmd  Dam  No.  9, 

Kentucky  River,  Kentucky, 

Name  of  contractor:  J.  B.  Speed  &  Co. 

Date  of  approval:  Jnne  24,  1901. 

Date  of  beginning:  Fin»t  oonsignment  to  be  ordered  for  delivery  about  July  15, 
1901. 

Date  of  expiration:  Paraffn^h  89  of  the  apecifications  provides  that  deliveries 
may  be  required  nhtil  October  1, 1902,  on  'which  date  the  contract  will  expire  by 
limitation.  The  ri^ht  is  reserved  to  close  the  contract  at  any  time  after  the 
delivery  6f  the  mimmnm  number  of  barrels  called  for. 


Item* 


Natural  cement,  Star  brand  (2,800  barrels,  minimum;  6,000  barrels,  maximum) ,  deliv- 
ered free  on  board  cars  at  valley  View,  Ky .,  in  standard  paper  bags oarrel. . 


Contract 
price. 


$0.84 


Ck>mpleted. 

Contract  for  furnishing  Portland  cement  (Old  Dominion  brand)  for  Lock  and 

Dam  No,  9,  Kentucky  River,  Kentucky, 

Name  of  contractor:  Virginia  Portland  Cement  Company. 

Date  of  approval:  Jnne  18, 1901. 

Date  of  beginning:  First  consignment  to  be  ordered  for  delivery  abont  Jnly  16, 
1901. 

Date  of  expiration:  Paragraph  89  of  the  specifications  provides  that  deliveries 
may  be  required  nntil  Octooer  1, 1902,  on  which  date  the  contract  will  enire  by 
limitation.  The  right  is  reserved  to  close  tiie  contract  at  any  time  after  the 
delivery  of  the  mInlnmTn  nmnber  of  barrels  called  for. 


Item. 


Portland  cement,  Old  Dominion  brand  (11,800  barrels,  minimum;  80,000  barrels, 
maximum)  delivered  free  on  board  cars  at  Valley  View,  Ky.,  in  standard  paper 
bags barrel.. 

Completed, 


Contraot 
jMoe. 


11.78 
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Contract  for  furnishing  about  16,000  barrels  American  Portland  cement  (Old 
Dominion  brand)  at  Ford,  Ky,,  for  use  in  the  construction  of  Lack  and  Dam 
No,  10,  Kentucky  River,  Kentucky, 

Name  of  contractor:  Virginia  Portland  Cement  Campasij, 
Date  of  approval:  Jnly  5,  1902. 
Date  of  beginning:  W hen  ordered. 
Date  of  expiration:  December  81,  1908. 


Item. 


American  Portland  cement,  Old  Dominion  brand  (18,600  barrels,  minimum;  19,600 
barrels,  maximum)  delivered  at  Ford,  Ky.: 

Delivered  in  barrels  or  basns barrel.. 

Rebate  allowed  on  empty  bags  returned do 


Contract 
price. 


18.10 
.06 


Contract  for  building  Lock  and  Dam  No,  10,  etc,  Kentucky  River,  Kentucky, 

Name  of  contractor:    Mason  &  Hoge  Oompany. 
Date  of  approval:  Jnne  80, 1902. 
Date  of  beginning:  Angost  8,  1902. 
Date  of  expiration:  August  8, 1905. 


Items. 

Contract 

price  (unit 

rate). 

Items. 

Contract 
price  (unit 
rate.) 

Cofferdam  timber. . . M  feet  B.  M. . . 

$35.00 

60.00 
.40 
.60 
.85 
.40 
8.00 
.40 

Concrete... ......cubic  yard.. 

$8.80 

1.60 

60.00 

.05^ 

.04 

.16 

8,600.00 

160.00 

100.00 

Timber  in  permanent  construc- 

ti<m M  feet  B.M.. 

Piling Unealfoot.. 

Cofferdam  filling cubic  yard.. 

Embankment do 

Earth  excavation do 

Rock  excavation do 

Deposit do 

Riprap do 

Btone  maaonxy do 

Iron  and  steel pound.. 

Driftbolts do.... 

Fence linear  foot.. 

DwallbiB each.. 

Outbuiloinga do 

Cisterns do 

REPORT  OF  MR.  W.  H.  M^Al4PIiaB,  JUNIOR  ENOINSER. 

U.  S.  Army  Quarter  Boat, 
Cleveland,  Ky,,  May  29, 1903, 

Dear  Mr.  Walthers:  I  have  the  honor  to  make  the  following  report  of  the 
check-level  survey  from  Lock  No.  10  to  Lock  No.  9,  Kentucky  Biver,  made  by  me 
in  accordance  with  Colonel  Buffner's  letter  of  May  9, 1908: 

Upon  the  arrival  of  the  quarter  boat  at  Lock  ifo.  10,  on  the  noon  of  May  12, 1 
took  charge  and  organized  the  following  crew:  Lige  Anderson,  watchman  (regu- 
lar watcmnan  who  came  up  with  the  boat  from  Frankfort);  C.  O.  Williams, 
cook;  C.  C.  Stuart  and  J.  D.  Johnson,  laborers;  W.  H.  McAlpine,  junior  engineer — 
five  of  us,  all  told.  I  then  mx>visioned  the  boat  and  started  down  river  with  the 
levels  the  next  afternoon.  The  country  was  very  rough  from  Lock  No.  10  to  Elk 
Lick,  and  I  did  not  average  over  a  mile  and  one-half  a  day,  as  about  one-half  the 
time  was  taken  in  moving  the  boat.  We  had  to  take  the  quarter  boat  over  several 
bad  ripples  and  falls.  At  Howards  Creek  and  at  Elk  Lick  I  had  to  hire  additional 
hands  to  assist  me.  On  May  20 1  tried  to  get  the  boat  over  Elk  Lick  shoals,  but 
after  trying  for  six  hours  I  gave  up  the  attempt.  The  next  day!  hired  two  extra 
men  and  succeeded  in  getting  the  boat  back  into  deep  water.  The  rest  of  the  sur- 
vey was  made  by  using  the  skiff,  coming  back  to  the  quarter  boat  at  night  and 
finally  staying  at  Valley  View  when  it  became  too  far  to  row  back  to  the  boat.  I 
completed  the  levels  on  May  27,  and  on  May  28 1  took  the  skiff  back  to  the  quar- 
ter boat. 

Before  beginning  the  survey  I  took  the  original  level  notes  and  the  check-level 
notes  and  checked  them  over  and  made  a  toble  of  the  elevations  of  the  bench 
marks  and  the  description  of  each  ^m  Lock  No.  10  to  Lock  No.  9.  I  inclose  a 
copy  of  this  table,  t(^;ether  with  the  elevations  of  the  bench  marks  as  obtained 
1^  me. 
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In  only  two  cases,  viz,  Nos.  3B  and  81, 1  failed  to  find  the  bench  mark.  In  two 
ot  three  other  cases  the  nail  had  rotted  ont  so  it  waa  impoealble  to  tall  the  exact 
point  within  one  or  two  tanths  of  a  foot.    As  a  rale  my  results  did  not  difFer  very 

Eeatly  from  the  Burveys  of  1899  and  1900,  and  waa  qnite  often  between  the  two. 
no  inatance  did  I  mid  sufficient  discrepancy  to  warrant  remiuiinK  my  lines. 
Each  day  I  checked  over  my  notes  and  on  the  completion  of  the  work  I  recnecked 
them  by  adding  ap  the  foresights  and  backsights  between  each  bench  nutrk,  the 
work  of  which  I  submit  with  this  report.  I  will  also  return  to  the  office  my  level 
notes  and  all  level  books  in  my  possession  for  farther  reference. 

It  will  be  seen  from  the  accompanying  table  that  the  three  snrveyB  check  very 
closely  on  No.  19,  the  last  r^iable  bench  mark,  and  also  on  No.  18,  where  the  nad 
has  rotted  oat.  I  carried  the  levels  to  the  t«p  of  Dam  No.  9,  the  elevation  of 
which  I  made  to  be  651,08,  the  elevation  of  which  is  called  550.60,  but  the  eleva- 
tion of  the  levels  were  lowered  at  Lock  No.  9  0.4  by  Hr.  Watt,  and  this  would 
make  the  actual  elevation  of  the  top  of  the  dam  651,  a  very  close  check  with 
work.  The  bench  marks  are  about  one  mile  apart,  and  as  to  the  possibility  of  all 
three  surveys  being  in  error  1  foot,  it  will  be  seen  from  the  table  that  the  error 
must  have  been  made  by  all  these  partiea  within  the  same  2  miles,  otherwise  it 
would  have  been  detected. 

This  would  be  most  unlikely,  and  I  see  no  canse  trhy  the  original  levels  are  not 
correct. 

Very  respectfolly,  W.  H.  HcAlfink, 


[Piret 

U.  S.  Ekoikerb  Ofticb, 

Richmond,  Ey.,  May  SI,  1903. 
Beepectfnlly  forwarded  to  Col.  E.  H.  Buffner,  reoommeadlng  to  assume  the 
levels  checked  as  correct. 

Mr.  McAlpine  is  at  Richmond  now,  and  Hr.  Lige  Anderson,  with  the  quarter 
boat,  ought  to  be  at  No.  9  shortly,  as  a  sli^t  rise  is  expected;  both  at  yonr 
disposition. 

Chab.  F.  Walthbbb, 

Aitistant  Engineer. 


Number  of  heacb  mu-k. 

tTlJS!. 

Chaolt 

ChBokBur- 

^Alptoe). 

HI»V1          .* 

:i5 
,« 

.08 

'   1 

.7a 

6       '.X 

1 

.01 

'     .m 

if 

ssT.ea 
us.ts 

*&» 

^«e 

ua.ni 

TtTo'-l*" 

>t  between  the  orljtlul  levels  uid  Um  cheek  levels  of  1900  in  thsM 
uir«e  cues  u  oimonit  v>  Koooimt  for.  It  Is  pomfble  in  the  caeea  ot  No.  IB  uid  No.  IB  that  tlw 
tree  m>r  have  slipped  down  the  bank  afterwards.  In  the  caae  of  No.  M  this  Is  high  up  Iba  bank 
aod  In  perfect  condition.  It  la  probable  a  wroDs  rod  reading  was  mside  hero,  ara  as  It  was  not 
nsedfora  tomiiis  point.  It  did  not  show  np  at  the  next  bench  mark. 
'UOM-HIMmia  bonch  mark  at  Iiook  So.  9  lowered  0.1  br  J.  H.  Q.  Watt 
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I  I  7. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  KENTUCKY  RIVER, 

KENTUCKY. 

The  eight  completed  locks  in  Kentucky  River  were  opened  to  navi- 
gation during  the  past  fiscal  year  except  during  perioas  of  freshets; 
at  Locks  Nos.  1  and  2  navigation  was  suspendea  eighth-four  days, 
from  August  28  to  November  19,  1902,  both  dates  inclusive,  on 
account  of  the  draining  of  Pool  No.  1  to  permit  reconstruction  of 
Dam  No.  1. 

Locks  were  submerged  by  freshets  during  the  year  as  follows: 
Lock  No.  1,  seventy-five  days;  Lock  No.  2.  forty-seven  days;  Lock 
No.  3,  eighteen  days;  Lock  No.  4,  sixteen  days;  Lock  No.  6,  eleven 
days;  Lock  No.  6,  ten  days;  Lock  No,  7,  twenty-three  days,  and 
Lock  No.  8,  twenty  days. 

A  depth  of  6  feet  at  pool  stage  exists  at  close  of  year  throughout 
the  improved  portion  of  the  river,  except  in  lower  entrance  at  Lock 
No.  2,  where  tnere  is  5.85  feet. 

Work  accomplished  during  past  year  has  been  as  follows: 

Lock  No,  1. — Repairs  to  abutment  crib  and  dam  were  made  under 
formal  contract  with  HoUerbach  &  May.  The  old  and  rotting  tim- 
ber work  was  removed  and  replaced  with  Louisville  cement  concrete 
with  a  Portland  cement  facing.  Cross  section  of  dam  was  changed 
from  step  to  a  slope  with  apron. 

Minor  repairs  were  also  made  to  house,  grounds,  and  fencing. 

Pool  No.  1, — Advantage  was  taken  of  uie  draining  of  Pool  No.  1 
to  equip  a  snagging  party  with  small  quarterboat,  skiffs,  axes,  saws, 
and  dynamite,  with  tne  result  of  placing  this  pool  in  good  condition. 
Snags,  stumps,  and  logs  of  long  standing  and  endangering  safety  of 
steamboats  and  coal  barges  were  removed  from  cnannel  way  and 
many  overhanging  trees  cut  to  pieces. 

8nag8,  logs,  and  stumps  from  6  inches  to  72  inches  diameter  removed.......  10, 202 

Tr^s  cut  to  pieces  3  inches  to  40  inches  diameter 28, 454 

Cubic  yards  of  rock  removed  from  channel 65 

Lock  No.  2. — Mr.  John  Short,  contractor  for  renewal  of  lower 
approach  cribs  (new  work  of  concrete)  and  removal  of  rock  ledge  in 
lower  entrance,  failed  to  complete  his  contract.  The  approach  cribs 
are  90  per  cent  completed  ana  rock  ledge  75  per  cent  removed. 

The  hxed  dam  was  repaired  by  reconstruction  of  a  portion  of  lower 
slope  and  apron  with  concrete.    This  work  was  not  completed. 

Minor  repairs  to  lock  houses  and  grounds  were  made  and  a  cistern 
constructed  for  lockmaster's  use. 

Lock  No.  3. — ^The  contractor,  John  Short,  failed  to  complete  the 
renewal  of  lower  land  crib.  The  old  timber  crib  was  torn  down,  but 
work  of  reconstruction  with  concrete  not  started. 

Mr.  Short  has  been  authorized  to  complete  his  contract  at  Locks 
Nos.  2  and  3,  under  an  open-market  agreement. 

Minor  repairs  were  made  to  houses,  grounds,  and  dam. 

Lock  No.  i. — ^Minor  repairs  to  grounds  were  made  and  new  fencing 
placed;  two  barges  of  coal  were  unloaded  and  placed  in  coal  bin. 

A  warehouse  84  by  90  by  10  feet,  with  tin  roof,  has  been  con- 
structed in  which  to  store  and  repair  machinery,  as  well  as  a  black- 
smith shop  and  oil  house. 
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This  locality  will  be  used  as  a  distributiDg  point  for  eappKes  and 
materials  and  a  central  point  of  storage  for  all  property  appertuniog 
to  tbe  Kentucky  River,  and  where  tools  and  machinery  wiU  be  kept  in 
good  repair.  A  storekeeper  has  been  appointed  to  care  of  property 
and  make  repairs. 

Lock  No.  6. — Minor  repairs  to  honses  and  grounds  have  been  made. 
The  overhan^ng  portion  of  the  lower  river  approach  crib,  in  bad 
state  of  repairs,  nas  been  removed. 

Lock  No.  6. — Minor  repairs  to  houses  have  been  made. 

Lock  No.  7. — No  work  done  except  construction  of  fencing  and 
minor  repairs  to  houses. 

Lock  No.  8. — Minor  repairs  to  houses  and  grounds.  Owing  to 
stage  of  water  no  I'epaii's  were  made  to  this  dam. 

United  States  dredgea. — Both  dredges  have  been  actively  employed 
during  the  working  season. 

Lh-edge  No.  1  excavated  and  deepened  channels  at  Leestown,  Clifton, 
Buck  Hnn,  Redmans,  White  Oak,  Little  Hickman,  and  Canoe  Creek 
bars;  removed  one  sunken  barge  at  the  foot  of  Shelby  street,  Frank- 
fort, Ky. ,  and  assisted  in  the  repair  work  at  Loek  No.  3.  Total  amount 
of  material  removed,  62,366  cubic  yards. 

Dredge  No.  f  removed  deposits  from  all  lock  pits  and  approaches 
and  assisted  in  work  of  repairs  to  Dam  No.  2.  Total  amouDt  of 
material  removed,  80,066  cubic  yards. 

U.  S.  S.  General  0.  M.  Poe. — Undergoing  repairs  at  Louisville, 
Ky.,  until  August  15,  1902.  Has  since  been  engaged  in  general  tow- 
ing of  dredges  and  barges  with  material  for  repairs  at  various  locks, 
tending  dredges,  etc 

Chartered  steamer  Minnie. — The  steamer  Minnie  was  chartered  to 
act  as  tender  to  I^redge  No.  2  from  May  23  to  June  27, 1908. 


July,  1884 $15,000.00     A.ipiPt  2, 1897 49,272.11 

Joly,1885 27,616.00     Juk  15,  1888 63,531.39 

Jnly  31,  1886 83,965,00     JiilV  Lli,  1899 63,884.24 

July,  1887 79,862.14     Mav  II,  1900 2,60a00 

July,  1888 _..  82,478.50     JiilV  17.  1900 82,284.09 

July  28,  1889 72,394.80     July  it,  1901 109,137.49 

July  17,  180fr. 28,889.07     Aiicnst  19, 1901 062.00 

July  16,  1891 36,331.38     February  4,  1902 19,000.00 

Kovember28,  1801 1,112,60     July  22,  1902 70,834.91 

December  14,  1891 11,382.80                                                      

Jnly  15,  1892 38,503.62               Total 1,138,660.28 

June  13, 1893 2, 000. 00  Amount     received      from 

July  14,  1893 73,065.02  other  Bourcea    in  previ- 

Jnlyl6.  1894 46,435.28        oua  years 14.16 

July  20,  1895 59,120.04                                                      

July24,  1896 70,198.85               ToUl 1,138,66188 


Sarnmary  o/expenditvra  for  opemUng  and  mtrt  of  loda  and  dami  on  Kentucky  Siver,  JCm* 
tueky,  for  fiteal  year  endvng  June  SO,  190S. 

Office  expeneee,  eupeiinteactence,  and  contingencies $9,781.66 

Labor 36,528.17 

Fuel 6,138.67 

Expenses 2,681.86 

Jtepwra 65,380.08 

Total ^9,866.48 
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ABSTRACT  OF   CONTRACTS   IN    FOBCB,    OPKUTINO   AND   CABB   KBNTUGKT   SIYEH,    DURING 

THB  FISCAL  YBAB  RNDINO  JUNB  30,  1903. 

ContmcL  for  renewal  of  dam  and  abutment  crib  at  Lock  No,  i,  Kentucky  River ^  Kentucky, 

Name  of  contractor:  Hollerbach  &  May. 

Date  of  approval:  April  26,  1902. 

Date  of  beginning:  As  soon  as  stage  of  river  permits. 

Date  of  expiration:  December  1,  1902,  miless  delayed  by  unusual  hi^h  water,  in 
which  event  the  work  shall  be  resumed  within  one  month  after  receivmg  notice  to 
begin  again,  and  shall  be  completed  before  September  1, 1903. 

[Note.— This  contract  was  practically  completed  on  time,  only  62.8  cubic  yards  of  concrete  yet 
remaining  to  be  placed,  which  is  delayed  awaiting  a  favorable  stage  of  water.] 


Items. 

Contract 

price 
(unit  rale). 

Items. 

Contract 

price 
(unit  rate). 

RENEWAL  or  DAM  MO.  1. 

Crib  excavation cnbic  ytad. . 

Concrete do.... 

Riprap do 

Coffer  lumber M.feetB.M.. 

Cement barrel.. 

Piling linear  foot.. 

10.90 
4.60 
1.60 

60.00 

1.80 

.80 

RENEWAL  OF  ABUTICENT  CBIB,  DAM 
NO.  1. 

Earth  excavation cubic  yard. . 

Crib  excavation do 

Concrete do.... 

Riprap do 

Piling linear  foot.. 

10.60 

.90 

4.60 

1.60 

.80 

Contract  (emergency)  for  furnishing  Portland  cement  for  repairs  to  Dam  No.  i,  Kentucky 

RiveTf  Kentucky^ 

Name  of  contractor:  Castalia  Portland  Cement  GomxMuiy. 

Date  of  approval:  Emeigency  contract. 

Date  of  beginning  and  date  of  expiration:  Depending  upon  progress  of  repairs. 


Item. 


Portland  eement,  Tiger  brand  (960  barrels  minimum;  106  barrels  maximnm),  delivered 
free  on  board  cars  at  Worthviile,  Ky.,  in  wooden  barrels barrel.. 


Contract 
price. 


11.88 


Completed. 


Contract  (emergency)  for  fumieking  natural  cement  for  repairs  to  Dam  No,  1,  Kentucky 

Rivert  Kentucky. 

Name  of  contractor:  J.  B.  Speed  A  Co. 
Dale  of  approval:  Emeigency  oontract 
Date  of  beginning  and  cutte  of  expiration:  Depending  upon  progress  of  repairs. 


Item. 


Natural  cement,  Star  brand  (2.880  barrels  minimum,  6,400  barrels  maximum),  delivered 
free  on  boctfd  oars  at  Worthviile,  Ky.,  in  wooden  barrels barrel.. 


Contract 
price. 


10.941 


Completed, 
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Name  of  contractor;  John  Short 

Date  of  approval:  May  26,  1902. 

Date  of  beginaing::  Items  Nos.  2  and  3  mar  be  commenced  at  any  time  after  May 
1;  item  No.  4,  at  an;  time  after  Jnne  1,  1902,  to  be  subject  to  the  appro^-al  of  the 
engineer  in  each  caae. 

Date  of  expiration:  Item  No.  2,  November  1, 1902;  items  3  and  4,  October  1, 1902. 

[NOTK.— Acconnt  of  iiiwtlriaclorr  progna,  Udi  oc 
Die  tXlS-lD.)    By  E.  "  "'-  "*~  '"  "■-  — •—- .~ 


,«.. 

Oontnet 

ma  2,  UHBwu.  LowBB  cuae,  lock  2. 

fan 

■m  S,  RKKiwiL  or  U)*ak  oua.  lock  >. 

n™  4.  HMOVjL  aOCK  UMI.  UKK  4 

ooHireaciAL  STAnmcs. 


Look  No.- 

pMBenger  bOBW. 

Towboals. 

mi. 

,».  1 1«. 

1902. 

1899. 

1900.        1901. 

19M. 

1S99.  1 1900. 

igOL 

1902. 

B 
3M 

13 

244 

262 

n 

s 

203 

78 

182 
33 

ISO 
182 
134 

10 
2fi 

209 

82 

1 
34 

SO 
(8 

9S 
6} 

u 

06 

HI 

Toul.. 

2,996 

a.ii3 

2.428 

l,9te 

«M 

7M 

1,003 

730 

464 

342 

SB 

644 

LockNc- 

Co^  buses. 

OthBTblUgaL 

8m«lic™ft«. 

1SB9. 

1900. 

1991, 

IKK. 

IB99. 

1900. 

1901. 

1902. 

1899. 

1900. 

1901, 

1902. 

336 

lli 

ua 

<8 
V 

n 

206 

S 

Itt 
SI 

1 

208 

1 

00 

1 
8B 

1 

i 

403 

97 
1 

i 

304 

2S8 

m 

12 

09 
S? 
103 

«4 

43 

1 

20 

84 

90 

am 

149 

Total.. 

us 

sao 

mi 

«. 

1.S39 

949 

1,103 

1.410 

1t» 

767 

"" 

766 
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B>ft». 

Tottt. 

18M. 

190O. 

UOl. 

Hta. 

UM. 

iro. 

IML 

11)02. 

i 

SI 

3a£ 

San 
i,26e 

J,M9 

i 

COS 
1.6U 

1;S 

1,«S3 

'mo 

I.TIB 

!768- 
,M2 

2,003 

l!3M 
1.998 

'206 

1,886 

l!&&6 
1673 
2,23J 

IS? 
MM 

Tol«l.. 

8. 080 

s,m. 

8,816 

6,50» 

1D,S60 

12,  m 

16,t7B 

11,341 

{-nva. 

Tgptal  WnilBge. 

IncniMo 
(  +  )or 

(-)IB02, 

Lock.gm. 

LocltNo.- 

IM9. 

im 

isin. 

18«. 

,900, 

1991. 

1902. 

-m 

J 

-38§ 

208  •»« 

i8S,m 

168.  H8 
161,609 

■gffi 

mr. 

1M,370 
M,CT) 

:gg 

-87,837 

'1 

,683 
!030 
>26 

1,221 
1^200 

i.m 

1,3(0 
'866 

Til 

127 

680 
S28 

ISfl 
170 
168 

Total.. 

1,H0,2W 

1,lM,fl'.>9 

1, 101,  M6 

i.ozi.w 

-m,n» 

7,617 

8,209 

9.1H 

6.BfiO 

n  Angiut  28  to  NoTembei  30, 1902. 


to  Lock  No.  2. 
10/ 


innmse  ptMlag  the  locks  duiliis  (he  nleodu  reat  ending  December  S 
li  m,m  tons.  NaTlnUon  nupended  between  Lock,NDri  u  '  '  '  " 
._  It  ol  repelM  to  Diun  No. " 


„„.. 

Lock  No.  1. 

Lock  No.  2. 

1869. 

1900. 

1901. 

1902. 

1899.. 

1900. 

1901. 

1902. 

Coel 

1 

1.703 
8.601 

68,117 
8.391 

493 

!f 

19) 
4,886 

932 

21,697 
931 
290 
681 

11.882 

6S,51i 

I'mi 

1,K!S 
1,M1 

m 
4,B7a 

m 

9.605 

80 

■i 

29,212 
116 

61,179 

1,618 
726 

'l«0 

«3 
6,099 

17,066 

■1 
1 

2W 

61.666 
0,193 

'1 

«2 

3,267 

133 
66 

1,126 

«S,6&1 

lis. 823 

122,186 

M,172 

83,830 

95,363 

108,617 

9.0M 

8,900 

7,110 

6,076 

6,118 

6.286 

3,780 

1,2« 
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Statement  of  commerce^  in  tonSf  passing  the  locks  on  Kentucky  Ruftr,  Kentucky ,  during  tke 

calendar  years  1899,  1900,  1901,  and  ific/f— Continued. 


Articles. 


Coal 

Grain 

Salt 

Oil 

Whisky 

Flour 

Sugar 

Molasses 

Cement 

Tobacco 

Hay 

Livestock 

Lumber  and  timber 

Shingles 

Manufactured  iron 

Produce 

Qeneral  and  miscellaneous 

Total 

Number  of  passengers 


Lock  No.  8. 


1899. 


47,169 

4,280 

540 

225 

1,644 

840 

181 

64 

1,065 

1,047 

863 

284 

10,947 

96 


129 
8,907 


72,570 


8,887 


1900. 


90,866 


4,867 


190L 


46,409 

47,026 

6,877 

6,242 

443 

1,221 

176 

153 

1,887 

1,198 

414 

860 

115 

78 

80 

40 

240 

90 

1,103 

1,209 

861 

123 

281 

194 

27,788 

35,788 

188 

67 

268 

88 

66 

18 

4,785 

9,981 

108,761 


1,681 


1902. 


27,243 

2,704 

286 

104 

1,U4 

686 

86 

88 

428 

1,145 

624 

179 

19,000 

46 

197 

102 

8,911 


57,788 


8,732 


Lock  No.  4. 


1899. 


46,218 

4,882 

816 

281 

1,574 

807 

116 

62 

1,249 

862 

345 

110 

18,001 

72 

888 

117 

8,683 


72,983 


8,995 


1900. 


44,480 

7,645 

846 

186 

1,207 

311 

68 

66 

179 

482 

352 

188 

23,204 

177 

148 

189 

4,938 


84,005 


4,167 


1901. 


92,131 


1,973 


1902. 


42,078 

26.467 

6,432 

2,825 

634 

177 

154 

71 

1,106 

1,572 

821 

60S 

44 

88 

80 

21 

100 

699 

896 

206 

118 

505 

79 

71 

86^925 

18,628 

61 

21 

16 

lOS 

18 

58 

3,610 

5,868 

56,671 


3,884 


Articles. 


Coal 

Grain 

Salt 

Oil 

Whisky 

Flour 

Sugar 

Molasses 

Cement 

Tobacco 

Hay 

Livestock 

Lumber  and  timber 

Shingles 

Manufactured  iron 

Produce 

General  and  miscelli^eous 

Total 

Number  of  passengers 


Lock  No.  5. 


1899. 


16,219 

8,756 

165 

102 

1,570 

239 

24 

5 

794 

280 

127 

72 

58,722 

88 

182 

81 

1,660 


83,826 


3,244 


1900. 


18,664 

5,840 

160 

41 

1,622 

60 

11 

13 

70 

273 

143 

74 

95,172 

147 

68 

10 

2,353 


119,711 


8,800 


1901. 


15,392 

4,666 

231 

68 

1,194 

112 

15 

28 

60 

282 

21 

46 

128,757 

21 

8 

4 

1,244 


147,134 


8,189 


1902. 


95,838 


2,802 


LockNaO. 


lo9v. 


9,605 

5,628 

2,254 

8,726 

188 

119 

22 

53 

1,217 

1,466 

111 

76 

11 

12 

4 

4 

125 

782 

70 

162 

449 

48 

89 

82 

80,346 

60,229 

18 

27 

88 

65 

60 

28 

1,861 

969 

78,800 


2,468 


1900. 


7,273 

5,445 

89 

27 

1,285 

66 

8 

13 

65 

156 

26 

43 

96,983 

2 

67 

8 

1,696 


118.192 


8,196 


1901. 


6.890 

8.764 

168 

64 

935 

85 

11 

17 

85 

170 

10 

66 

124,785 

19 

U 

2 

828 


187,845 


4,017 


1902. 


5,027 

2,349 

68 

9 

1,086 

124 

10 

8 

80 

32 

415 

6 

77,665 

1 

6 

10 

1,058 


87,978 


8,640 


Articles. 

Lock  No.  7. 

Lock  No.  8. 

1899. 

1900. 

1901. 

1902. 

1899. 

1900. 

1901. 

1902. 

Coal 

4,996 

8,461 

94 

81 

1,512 

49 

6 

2 

644 

192 

53 

43 

57,445 

12 

91 

186 

25,572 

6,625 

4,786 

100 

18 

1,322 

84 

2 

4 

128 

87 

29 

45 

99,463 

10 

115 

18 

14,784 

5,017 

4,488 

171 

49 

930 

73 

6 

7 

18 

88 

5 

64 

128,822 

9 

19 

6 

756 

5,027 

1,957 

71 

5 

748 

65 

8 

168 

6 

21 

1,458 

16 

102 

15 

41 

89 

8 

2 

12 

76 

1 

25 

140,902 

2 

15 

12 

4,846 

1,081 
185 

Grain 

Salt 

70 

Oil 

5 

Whisky 

Flour ', 

8 
1 

14 

Siigar  ^...^,^.- 

MOilMPf^  rr 

Cement 

82 

20 

442 

19 

88,369 

5 
4 

Tobacco 

Hav 

Live  stock ^ 

10 
8,023 

8 

Lumber  and  timber 

111.795 

Shinirles 

Manufactured  iron 

2 

1 

10 
101 

4 

Produce 

General  and  miwellfl-neous^ 

1,296 

570 

Total 

94,879 

127,405 

135,473 

98,101 

8,348 

147,062 

118,682 

NiimhAi*  of  WMweTifiren*.  r 

8,073 

2,816 

8,663 

2,992 

142 

1,854 

1.475 

Navigation  suspended  at  Lock  No.  1  August  28  to  November  19, 1902. 
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List  of  boats  plying  the  Kentucky  River ^  Kentucky ,  during  calendar  year  ending  December 


Name  of  boat. 


Gen'lO.M.  Poe.... 
Col.  Q.L.  Gillespie. 

Pearl 

Fallsaty 

Golden  Gate 

Bellevue 

KT.Slider 

Reba  Reeves 

Mildred 

liinnie 

Louiflc 

Dove 

Delora 

Fannie 

Three  Friends 

Charley  Boy  No.  2. 

Juniata 

Al  Martin 

Uncle  Sam 

Innovator 

Gladys 

Edmund 

Blue  Wing 

J.M.Thomas 

Gunther 

Champion 

Dixie 

Silver  Star 

Newt  Cooper 

Dauntless 

O-eas-A 

Williamette 

Olflca 

Sweetheart 

Pomona 

KatherineL 

Merry  Huston 

Edna  Roberts 

Ebbie 

Emily 

lone 

Dupont 

Mary  Wood 

Bemadotte 

Sarah 

Clarrisa 

Emma  May 


Character. 


United  States  towboat. 

do 

United  States  launch. . 
Packet 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Towboat 

do 

do 

do 

.....do 

.....do 

....do 

....do 

Sawmill  boat . 
Pleasure  boat. 
....do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
-do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Length. 

Breadth. 

Depth. 

Feet. 

Ftet. 

FeeL 

145.60 

84 

4.6 

180 

24 

4.6 

40 

8 

4 

161.67 

86 

4.4 

181.40 

80 

4 

120 

24 

8.6 

110 

24 

8.6 

106.40 

21.8 

8.4 

116 

24 

3 

78 

16 

2.8 

60.40 

9.6 

1 

47 

8 

1.6 

66 

12 

8 

65 

11 

2.4 

65 

8 

2 

68 

10.6 

2.6 

46 

18 

2.8 

112 

28 

4 

109.4 

20 

8.2 

100 

20 

3 

76 

11 

2.6 

66 

12 

8 

62 

11 

1.6 

60 

12 

3.4 

80 

7 

8.5 

89 

19.8 

3.9 

46 

8 

4 

66 

10 

4 

46 

8.6 

2.6 

40 

8 

4 

40 

7 

6 

40 

8 

4 

85 

8 

8 

88 

6.4 

8 

83 

6 

8 

80 

7 

8.5 

82 

8 

4.6 

82 

6 

4 

26 

6.6 

8.2 

26 

6 

2.6 

21 

6.6 

8.6 

21 

6.6 

3 

21 

6.2 

8 

20 

6 

2.6 

18 

4 

8 

20 

6.6 

8 

88 

8.6 

2.8 

Tonnage. 


160 
120 

5 
235  36 
142 
89 
92 
63 
92 
63 

9 
18 
10 
10 

5 

44.96 
22 
96 
67 
62 
60 
14 
40 
18 

4.50 
66 

3.72 
13 
11 

6 

6 
10 

8 

8 

8 

5 

4 

2 

8 

1 

2 

2 

1.50 

1.50 

2 

2 

8 


60 


List  of  leases  in  force  during  the  fiscal  year  ending  June  SO,  190S,  Kentucky  Eiver. 

Kerr 


.entucky. 


Location:  Lock  No.  4. 
Lessee:  Kentucky  River  Mills. 
Dated:  July  10,  1878. 
Expires:  July  10,  1977. 
Annual  rentu:  1180. 


REPORT  OF  MR.  CUMBERLAND   H.  RUHBOLD,  JUNIOR  ENGINEER. 

United  States  Engineer  Office, 
Cincinnati^  Ohio,  December  10,  190£, 

Colonel:  I  have  the  honor  to  snbmit  herewith  a  report  on  operations  at  Lock 
No.  1,  Kentuckv  River,  during  the  year  1902. 

The  contract  for  the  "Renewal  of  dam  "  and  *' Renewal  of  abutment"  (two  items) 
at  Lock  No.  1,  Kentucky  River,  was  let  on  April  1,  1902,  to  Messrs.  Hollerbach  & 
May,  contractors,  of  Evansville,  Ind.,  under  ** Operation  and  care.*' 

The  contractors  arrived  at  the  site  with  their  plant  on  July  7,  1902. 
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The  plant  was  an  excellent  one,  consisting  of  a  derrick  boat,  stationary  and  mova- 
ble derricks,  concrete  mixers,  a  sand-and-gravel  digger,  electric-light  plant,  bargee, 
etc.,  and  both  of  the  contractors  were  on  the  work  continuously  until  its  completion, 
using  every  effort  to  carry  it  through  successfully. 

Owing  to  a  high  stage  of  *water,  work  was  not  allowed  to  be  begun  on  tearing  out 
the  old  abutment  till  August  29. 

For  the  same  reason,  the  renewal  of  the  old  dam  was  not  commenced  until 
August  28. 

Tne  old  dam  was  a  timber  structure,  of  the  step  type,  orifl[inally  constructed  by 
the  State  of  Kentucky  in  1841-1844,  and  altered  and  repiured  on  several  occasions 
since  it  was  turned  over  to  the  United  States  in  1880. 

Under  the  above  items  it  was  origpinally  intended  to  renew  it  with  a  timber  dam  on 
the  same  plan  as  the  old,  but  later  it  was  decided  to  build  the  new  structure  out  of 
concrete  and  change  its  shape  to  a  slope  dam. 

On  th&  a^ccompanying  sketch  the  old  four-step  timber  dam  is  shown  by  dotted 
lines. 

Concreting  on  the  dam  was  commenced  on  September  10,  and  was  pushed  through 
continuously,  without  the  loss  of  a  day,  to  completion,  which  was  accomplished  on 
November  11. 

The  old  dam  was  torn  oat  to  a  sufficient  depth  to  insure  a  good  foundation  with  a 
minimum  of  concrete  of  4  feet  in  thickness  in  the  body  of  the  dam  and  of  8  feet  at 
the  crest,  gradually  decreasing  on  either  side. 

The  concrete  was  composed  of  1  part  Louisville  cement,  '*Star''  brand;  2  parts  of 
sand  and  4  of  gravel,  ana  was  facea  with  a  2-inch  facing  of  Portland-cement  mortar 
mixed  in  proportions  of  1  cement  to  2  sand.  Several  brands  of  Portland  cement  were 
used:  AUas,  Alpha.  Alsen's,  and  Oastalia,  all  of  which  showed  up  well. 

At  the  back  of  tne  dam  proper,  a  2-foot  wall  of  concrete  was  placed,  going  down 
to  a  sufficient  depth  to  insure  a  good  foundation  and  preclude  the  possibility  of  any 
leiUcs,  and  this  was  found  to  be  possible  without  resorting  to  the  use  of  piling,  as 
provided  in  the  original  plans  and  specifications,  since  the  material  encountered  back 
of  the  old  breast  was  found  in  far  better  condition  than  was  anticipated.  For  about 
one-half  the  distance  across  the  dam  from  the  lock  wall,  the  old  structure  rested  on 
a  solid  rock  foundation.  Ftom  that  point  the  ledge  of  rock  sinks  and  thence  across 
the  river  the  dam  rests  on  piling. 

The  use  of  cofferdams  provide  fn  the  specifications  was  found  unnecessary,  owing 
to  the  favorable  stage  of  the  river  during  the  prosecution  of  the  work. 

The  concrete  mixer  used  was  a  ^*  Smith  No.  3,''  manufactured  at  Milwaukee,  Wis. 
This  machine  gave  an  excellent  mix  and  turned  out  from  100  to  200  cubic  yards  of 
concrete  per  day. 

The  length  of  the  new  dam  at  the  crest  was  423.75  feet;  at  the  toe  428  feet,  with 
an  average  breadth  of  75  feet 

The  excavation  of  the  old  dam  amounted  to  6,920.74  cubic  yards. 

The  following  materials  were  used  in  construction: 

Louisville  cement  concrete cubic  yards . .  6, 712. 46 

Portland  cement  facing do 200.00 

Kiprap  cement do 472.20 

The  abutment  to  be  renewed  consisted  of  the  lower  river  crib  on  the  east  side  of 
the  river.  Work  on  this  was  carried  on  at  different  times  during  the  construction 
of  the  dam  and  was  completed  on  December  5,  1902,  with  the  exception  of  about  50 
cubic  yards  of  concrete  which  it  was  impossible  to  place,  owing  to  high  water.  In 
its  construction  only  a  sufficient  amount  of  timber  was  used  to  insure  stability  of  the 
work  during  construction  and  the  subsequent  setting  of  the  concrete^  the  object 
being,  after  the  decay  of  the  outside  timbers,  to  secure,  as  ^  as  possible,  a  solid 
concrete  abutment. 

Details  of  the  construction  are  shown  in  accompanying  sketch,  the  specifications 
for  concrete  and  facing  being  similar  to  those  of  the  new  dam.  All  10  by  10  inch 
timber  and  all  driftbolts  were  supplied  by  the  United  States. 

For  additional  security  the  structure  was  anchored  to  the  bank  behind  by  ''dead- 
men''  attached  to  seven-eighths  inch  galvanized  wire  lines  which  were  fastened  at  the 
other  end  to  anchors  emb^ded  in  the  concrete.  Thirty-two  piles  were  driven  in  the 
foundation — 12  on  the  river  front,  averaging  18  inches  in  diameter,  and  20  behind. 
10  inches  in  diameter,  the  former  being  shod  with  cast-iron  points.  These  piles  and 
points  were  supplied  by  the  United  States. 

Some  difficulty  was  experienced  in  drivine  these  piles  on  account  of  the  condition 
of  the  bottom  of  the  river  at  this  point,  which  consisted  of  loose  stones,  old  crib- 
bing, and  debris  of  all  kinds. 


<3«r. 
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Between  the  piles  the  s))ace8  were  filled  with  riprap  coneistinff  of  large  stones  and 
the  piling  was  run  out  to  a  toe  from  8  to  10  feet  in  front  of  the  abutment.  The  total 
length  of  the  abutment  was  147^  feet,  and  it  was  built  in  steps  conforming  to  the 
slope  of  the  dam. 

The  excavation  of  the  old  abutment  amounted  to  1,208  cubic  yards. 

The  following  materials  were  used  in  its  construction: 

Louisville  cement  concrete cubic  yards. .  828. 4 

Portland  cement  facing do 20 

Riprap do 1,106 

Piling linear  feet. .  615 

Georgia  pine  timber,  10  by  10  inches do 2, 800 

Sheeting,  2  by  12  inches do 2, 800 

Ck)8tof  dam $38,130.94 

Coat  of  abutment $6, 772. 61 

The  small  amount  of  concreting  necessary  to  complete  the  abutment,  and  which 
was  impossible  to  place  owing  to  high  water  at  the  close  of  the  working  season  last 
year,  was  put  in  place  and  this  work  completed  on  May  29,  1903. 
Very  respectfully, 

Cumberland  H.  Rum  bold. 

Junior  Engineer, 
Lieut.  Col.  E.  H.  Ruffner, 

Corps  of  Engineer*, 

ENG  1903 111 
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APPENDIX  J  J. 


IMPROVEMENT  OF  FALLS  OF  OHIO  RIVER;  OF  WHITE  RIVER,  INDIANA; 
OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  CERTAIN  RIVERS 
IN  KENTUCKY. 


REPORT  OF  MAJ.  O.  McC,  DERBY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVSMSNTB. 


1.  Falls   of  Ohio   River  at  Lomsville, 

Kentucky. 

2.  Operating  and  care  of  Louisville  and 

JPortland  Canal,  Kentucky. 

3.  Wabash  River,  Indiana  ana  Illinois. 

4.  Operatinffand  care  of  lock  and  dam  at 

Grand  Rapids,  Wabash  River. 

5.  White  River»  Indiana. 


6.  Green  River,  above  the  mouth  of  Big 

Barren  River,  Kentucky. 

7.  Operating    and    care    of    locks    and 

dams  on  Green  and  Barren  rivers, 
Kentucky. 

8.  Rough  River,  Kentucky. 

9.  Operating  and  care  of  lock  and  dam 

on  Rough  River.  Kentucky. 


United  States  Engineer  Oivige, 

Zouiaville^  Ky.^  July  i-7,  1903. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1903. 

This  district  was  in  diarge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engi- 
neers, to  October  6,  1902,  and  in  my  charge  since  that  date. 
Very  respectfully,  your  obedient  servant, 

G.  McC.  Derby, 
Major,  Corps  of  Jbrngineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  JSngvneers^  U.  S.  A. 


JJ  I- 

IMPROVEMENT     OF     FALLS     OF     OHIO     RIVER     AT      LOUISVILLE, 

KENTUCKY. 

A  condensed  description  of  original  condition,  outline  of  projects, 
and  references  to  more  detailed  information  will  be  found  on  page 
452  of  this  report. 

Operations  during  the  fiscal  year  were  limited  to  drilling,  blasting, 
and  removing  disrupted  rock  from  thatpart  of  the  enlargement  at  the 
head  of  the  JLouisvUJe  and  Portland  Oaxial  east  of  the  f  oyvwkc  ^^^'^ 
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dam,  and  the  repair  of  Wave  Rock  dike,  Indiana  Chute.  On  account 
of  high  water  and  ice,  and  the  dredging  plant  used  jointly  on  this  work 
and  the  Louisville  and  Portland  Canal  being  required  so  continuouslv 
for  canal  work,  only  24,167  cubic  yards,  scow  measure,  disrupted  rocK 
were  removed  during  the  year.  The  drill  scows  resumed  operations 
May  18,  1903,  but  were  twice  interrupted  by  high  water  before  the 
end  of  the  fiscal  year.     The  work  done  by  them  was  as  follows: 

Number  of  holes  drilled 2, 205 

Linear  feet  of  holes  drilled 6, 941 

Number  of  holes  blasted 1, 808 

Linear  feet  of  holes  blasted : 6, 055 J 

Number  of  blasts  made 26 

Number  of  exploders  used 1, 822 

Pounds  of  75  per  cent  dynamite  used 4, 375 

Cubic  yards  of  rock  disrupted 3, 1731 

Two  new  mud  scows,  built  under  contract  by  the  Monongahela 
River  Consolidated  Coal  and  Coke  Company  for  this  work,  were 
received  December  23,  1902,  and  a  new  80-horsepower  boiler,  built 
under  contract  by  the  Chas.  Hegewald  Company,  was  received  Jan- 
uary 27,  1903,  and  set  up  on  compressor  scow  No.  2. 

The  items  and  quantities  of  work  remaining  to  be  done  to  complete 
the  enlargement  at  the  head  of  the  canal,  as  proposed  in  the  revision 
of  the  project  approved  April  8,  1899,  are  as  follows: 

On  south  side  of  canal: 

Earth  excavation cubic  yards. .  18, 861.9 

Rock  to  be  drilled,  blasted,  and  removed do 4, 993. 1 

Old  dry  wall  to  be  removed do 434.4 

Old  abutment  to  be  removed do 1,301.8 

New  wall  to  be  built do 3,800.8 

Paving  to  be  done square  yards. .  2, 365. 7 

In  old  section  3: 

Rock  to  be  drilled,  blasted,  and  removed cubic  yards. .  169. 0 

East  of  farmer  cross  dam: 

Rock  to  be  drilled,  blasted,  and  removed do 14, 698. 8 

Disnipted  rock  to  be  removed do 21, 550. 8 

Under  and  west  of  former  cross  dam: 

Rock  to  be  drilled,  blasted,  and  removed do 735. 5 

Disrupted  rock  to  be  removed do 2, 766. 5 

No  appropriation  for  the  additional  work  for  Indiana  Chute,  recom- 
mended in  the  report  of  a  Board  of  Engineeo:  OflBicers,  approved 
December  30,  1901,  has  been  made. 

Money  statement. 

July  1,  1902,  balance  unexpended 154,368.55 

June  30, 1903,  amount  expended  during  fiscal  year 21, 406. 09 

July  1,  1903,  balance  unexpended 32,962.46 

July  1,  1903,  outstanding  liabilities 2,347.07 

July  1,  1903,  balance  available 30,615.39 


Amount  (estimated)  required  for  completion  of  existing  project 557, 569. 79 

nount  that  can  be  profitably  expenaed  in  fiscal  vear  endinff  June  90. 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 


For  works  of  improvement $350, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

355,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

Enlargement  at  head  of  canal  and  of  basin  at  locks: 

July  5,  1884 $300,000 

Augusts,  1886 150,000 

August  11,  1888 150,000 

September  19,  1890 60,000 

July  13,  1892 60,000 

August  18,  1894 60,000 

$780,000 

Appropriations  for  improving  Falls  of  Ohio  Biver  and  Indi- 
ana Chute,  Falls  of  Ohio  Biver: 

June  3,  1896 10,000 

June4,  1897 350,000 

July  1,  1898 152,250 

March  3,  1899 15,000 

June  13,  1902 41,000 

568,250 

Allotments  for  Indiana  Chute  from  appropriations  for  improv- 
ing Ohio  Biver: 

July  14,  1880 10,000 

March  3,  1881 50,000 

August  2,  1882 35,000 

July  5,  1884 10,000 

Augusts,  1886 20,000 

August  11,  1888 15,000 

140, 000 

Appropriations  for  work  on  Indiana  Chute: 

September  19,  1890 25,000 

July  13,  1892 35,000 

August  18,  1894 24,000 

80,000 

Total 1,568,250 


COMMEBCIAL  STATISTICB. 


Commercial  statistics  are  given  in  the  report  for  operating  and  care  of  the  Louisville 
and  Portland  Canal. 


J  Ja- 

OPEBATING  AND  CABE  OF  LOUISVILLE  AND  POBTLAND  CANAL, 

KENTUCKY. 

Description  of  original  condition  and  references  to  former  reports, 
documents,  etc.,  will  be  found  on  page  455  of  this  report. 

The  project  and  estimate  for  the  fiscal  year  ending  June  30,  1903, 
approved  July  30,  1902,  provided  as  follows: 

It  is  proposed  to  operate  the  canal  and  locks  and  to  make  such  repairs  as  may  from 
time  to  time  become  necessary  to  maintain  them  in  good  navigable  condition;  to 
operate  the  dredging  outfit  as  needed  in  clearing  the  canal  and  locks  of  deposit,  etc., 
brought  into  them  by  high  water;  to  make  such  repairs  to  the  towboat,  dredges, 
buildings,  walls,  slopes,  paving,  roadways,  bridges,  fences,  and  other  Government 
property  as  are  necessary  to  maintain  them  in  gcKid  serviceable  condition. 

Under  this  project  and  the  estimate  submitted  therewith  the  opera 
tions  during  tne  fiscal  year,  in  addition  to  the  usual  work  of  passing 
trafiSc  and  ordinary  current  repairs  incident  to  care  and  preservation, 
were  as  follows: 

Between  stations  69  and  lOS  east  and  stations  13  east  and  13  west  150,068  cubic 
yards  mud  were  dredged  and  removed.     Between  stations  13  and  24  west  1,725  cuInvq. 
yards  rock  that  had  TOen  previously  disrupted  were  removed  to  grade,     'l^vei  T^otfss^ 
of  the  rock  projection  under  the  arawspan  of  the  Louisville  bridge  sA»  ^o\w\r«o5^ 
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completed;  two  new  boilers  for  the  dredge  boats  were  purcbBaedand  set  upon  thoae 
boats,  to  replace  boilers  condemned  by  the  local  boiler  inspector;  the  hull  oE  the 
towboat  Major  Maekrmie  waa  repaired,  her  machinery  thorongbly  overhauled,  and 
the  boat  repainted;  plane  for  a  new  blackflmith  shop  were  prepired  and  bids  fof 
buildins  the  shop  opened  June  24,  1903;  the  blocking  and  waterway  timbere  in  the 
dry  dock  were  renewed,  and  bo  arrtrnged  that  the  dock  will  now  accommodate  a  boMt 
825  feet  in  lentilh,  64  feet  beam,  and  a  total  width  of  about  78  or  79  feet  over  all. 

The  detaJla  of  the  various  items  of  work  done  during  the  fiscal  year  are  set  forth  in 
the  report  of  Mr.  .T,  H.  Casey,  assistant  engineer,  appended  hereto. 

FolluwinK  are  slatemente  of  expenditures,  collections,  etc.,  for  the  year,  bother 
with  a  comparative  statement  of  traffic  and  commerce  paeeing  Louisville,  Ky.,  from 
1877  to  June  30.  1903; 

Sammary  of  expmdiluret  on  account  oj  operotxng  and  CKtc  of  Lotagvi^  and  Portland 


Cawd,  fiscal  year  190S,  thowing  get 

,eralitem»  and  am 

runt  expended  under  each  heading. 

Ilam. 

A„,™t 

ToUl 

B6,«7.M 

1902. 

Jnly  14.  Byrne  dt  Speed  Coal  Company,  for  lue  of  dredging  plant 1159.38 

Sept.  17.  Speed  Elevator  Company,  for  tent  of  land 125.00 

Dec.     1.  Auction  sale  of  condemned  property 253.40 

Dec.  29.  Louisville  and  Evuieville  Mail  Company,  for  use  of  dry  dock 68.33 

1903. 

Jan.     9.  Louisville  Cement  Company,  for  rent  of  land 30.00 

Jan.    16.  Union  Cement  and  Lime  Company,  for  rent  of  land 5.00 

Mar,  24.  SpeodElevatorCompany,  for  rent  of  land 125.00 

May     6.  Byrne  &  Speed  Coal  Company,  for  use  of  dredging  plant 189. 39 

Total 975.60 


r  APPROPKIATIOHS   AND   ALLOTKEMTB. 

AppropriatUmi. 
Act  of  Mwch  3, 1881 $40,662.91 

AUotmmU. 
[From  act  of  Much  S.  1881.] 

Piacal  year  1882 $54,105.66  I  Fiscal  year  1884 t53,)89.I8 

fiacal  year  1883 61,333.14  [  Fiscal  year  1885 4,872.02 

[From  act  ofJnlr  &,  18M.] 

,  1884 167,496.66     November  27, 1894 $1,600.00 

Auguat8,18e6 91,480.00     Jii!jl>,  1895 112,838.28 

Juh'28,  1886 82,320.00     July  28.  1896 123,715.06 

'"     ■  '    "" .  67,311.47 

62,061.71 
78,422.89 
78,690.05 

July  17,  1891 78,769.38    July  17.  1901 108,660.20 

July  20,  1892 102,175.94     July  30.  1902 118,732.34 

Julyl3,1893 77,158.68  

September  9,  1893 2,000.00  Total 1,918,628.21 

July  11,  1894 114,628.08 
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of  traffic  and 
TRAFFIC. 


Via  Louisville  and  Portiuid  Ciuul. 
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United  States  Ekoikeer  Office, 

LOCISVILLK   AND   PORTLAND  CaNAL, 

LmwvUie,  Ky.,  JiUy  JO,  IS03. 
Major:  I  hare  the  honor  to  snbmit  the  followinK  report  of  opetatioas  for  ogeratla«, 
and  can  of  Louuville  and  Portltuid  Canai  during  the  fiscal  year  BnA\Ti^^\vftfe^,\SSfe'. 
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The  canal  was  open  to  navigation  during;  the  year  299  days  and  cloeed  66  days^ 
9  days  in  December,  1902,  20  days  in  February,  25  days  in  March,  and  12  days  in 
April,  1903,  on  account  of  high  water.  From  January  12  to  15,  1903,  navigation 
was  nractically  suspended  on  account  of  ice  in  the  river.  The  canal  was  used  by 
our  noating  plant  and  by  private  boats  as  an  ice  harbor. 

The  highest  stage  of  water  during  the  year  occurred  March  9,  1903,  when  the 
upper  gauge  read  28.7,  and  the  lower  gauge  54.3  feet;  the  lowest  stage  was  on  Sep- 
tember 8  and  9,  1902,  when  the  upper  gauge  read  2.7,  and  the  lower  gauge  3.9  and 
3.8  feet. 

The  Boul^  dam  at  the  head  of  the  canal  was  raised  between  July  31  and  August  2, 
1902,  May  9  and  11,  1903,  one  section  June  5,  and  lowered  the  aay  following,  and 
Jime  8  to  12,  1903;  was  lowered  December  3,  1902,  and  June  6,  1903. 

The  Kentucky  Chute,  Boul6  dam,  was  raised  between  September  8  and  11,  Novem- 
.ber  12  and  14, 1902;  was  lowered  between  October  6  and  8,  and  on  November  25, 1902. 

The  lock  force,  in  addition  to  passing  boats  through  the  canal,  put  up  new  smoke 
stack  at  middle  engine  house,  north  side  of  locks;  painted  stacks  and  roofs  of  engine 
houses;  whitewashed  inside  of  building;  repaired  suspension  chain  at  upper  gate, 
north  side  of  locks;  replaced  rotten  pillow  block  bearings  under  chain  arums  on 
north  and  south  side  of  locks  at  upper  gates;  replaced  old  wrought-iron  water  pipe 
with  new  cast-iron  pipe  from  rear  of  residence  to  middle  engine  house,  north  side 
of  locks;  removed  dead  trees  from  grounds  and  planted  152  trees  received  from  the 
board  of  park  commissioners  of  the  city  of  Louisville,  Ky. ;  cared  for  property  dur- 
ing high  water,  washed  mud  from  walls,  revetments,  etc.,  and  operated  the  automatic 
gate  327}  hours. 

The  regular  employees  in  machine,  blacksmith,  and  carpenter  shops  did  all  of  the 
repair  work  necessary  to  be  done  to  the  boats;  made  repairs  to  Government  boats 
used  for  ** Improving  Ohio  River  Falls  near  Louisville,  Ky.,"  Wabash  and  White 
rivers,  and  also  some  repair  work  for  Kentucky  River  works. 

The  following  tables  show  the  quantity  and  kind  of  traffic  and  commerce  passed 
through  the  canal  and  over  the  '* falls"  during  the  year: 

COMMERCIAL  STATISTICS. 

SUUement  of  vessels  passed  through  the  Louisville  and  Portland  Canal  during  the  fiscal  year 

ending  June  SO^  190S, 


Venels. 


Passenger  boats 

Towboata 

Government  boats . . . 
Goal  boats  and  barges 

Small  craft 

Rafta 

Total 


6,079 


Number. 

Tonnage. 

607 

170,876 

863 

126.013 

864 

26,790 

8,062 

877,136 

296 

1,489 

6 

810 

1,202,668 


Total  number  of  lockages  during  the  year,  2,240. 

Statement  of  commerce  passed  through  tlie  Louisville  and  Portland  Canal  during  the  fiscal 

year  ended  June  SO,  190S, 


Articles. 


Goal.... 
Com  ... 
Wheat. 
Salt.... 

on 

Whisky 
Flour . . 
Sugar . . 
Molassefl 
Cement 
Tobacco 
Cotton  . 
Hay.... 


Tons. 


768,8031 
917 
4,426i 
3.622 
6621 
8834 
2934 
974i 
6,819i 
2, 8484 
1.983} 
6874 
2,280 


Articles 


Straw 

Cattle 

Sheep  and  swine 

Horses  and  mules 

Lumber 

Staves  and  shingles 

Steel  rails 

Iron  ore  and  manufactured  iron 

Produce 

Miscellaneous 

Total 


Tons. 


2.343f 

1,388 

1,82U 


74,1 
7,3194 

41,380 
9,490 
6,667 

66,7064 


992.8971 


Number  of  passengers,  13,440. 
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Statemeni  of  vessels  passing  Falls  of  Ohio  River  via  Louisville  and  Portland  Canal  and 

Indiana  chute  from  July  1,  1881  ^  to  June  SO,  190S. 


Klind  of  veasel. 


Pamenger  boats 

Towboats 

Government  boats . . . 
Coal  boats  and  barges 

Small  craft 

Rafts 

Total 


1881-1902 

,  inclusive. 

1908. 

Total  for  22  years. 

Number. 

Tons. 

Number. 

717 
1,678 

869 
4,606 

846 
7 

Tons, 

Number. 

Tons. 

20,123 
25,359 

5,278 
85,898 

6,006 
•  92 

7,978,072 

3,404,742 

847,576 

26,989,509 

8,960 

6,220 

258,960 

235,467 

28,060 

1,478,674 

8,829 

590 

20,840 
27,087 

5,647 
90,003 

6,852 
99 

8,232,082 

8,640,209 

875.626 

28,418,183 

12,279 

6.810 

142,256 

38,680,069 

7,722 

2,006,070 

149,978 

40,685,139 

Annual  average  during  the  past  twenty-two  years:  Boats,  6,817;  tons,  1,849,324. 

Statement  of  commerce  passing  Falls  of  Ohio  River  via  Louisville  and  Portland  Canal  and 

Indiana  chtUe  during  fiscal  years  1886  to  190S. 


Articles. 


Coal 

Salt 

Oil 

Whisky 

Tobacco 

Cotton 

Lumber 

Com  and  wheat 

Iron  ore  and  manufactured  iron 

Steel  rails 

Produce 

Hay  and  straw 

Flour 

Stock 

Sugar  and  molasses 

Staves  and  shingles 

Cement 

Miscellaneous 

Total 


1886-1902, 
inclusive. 


Fiscal  year 
1903. 


28, 


8, 


1, 


885,188i 

190,124 

62,1551 

22,669i 

91,975i 

142,5m 

486,8261 

157,554i 

668,277 

868,198 

89,2601 
204,7471 

20,841 
108,1871 
186,769i 
609,716i 

41,4041 
889,070i 


81,894,868} 


1,703,45U 
8,866 
l,066i 
1,1931 

2,5m 
l,264i 
91,289 
6,264i 
82,178 
74,591 
5,670^ 
7,161} 
560^ 

4,e04* 
7,6314 

ll,765i 
3,0561 

78,828 


2,086,427i 


Total  for  17 
years. 


25,088,6391 
133,979 
68,221 
23,753 
94,488 
143,7761 
3,577,615* 
163,8181 
585,450 
942,789 
94,9301 
211,899 

20,90U 
107,792 
144,400f 
521, 481* 

44,46U 
1,467,8981 


83,430,796 


TOWBOAT  AND   DRBDGBS. 

The  towboat  Major  Mackenzie  was  engaged  in  towing  scows  for  dredges  working  in 
canal,  channel  below  locks,  and  barees,  etc.,  on  work  of  *' Improving  Ohio  River, 
Falls  near  Louisville,  Ky.;"  was  laid  up  for  repairs  to  hull  and  machineiy  from 
October  29  to  December  8,  1902;  on  account  of  high  water  February  5  to  12,  17  to 
23,  March  3  to  18,  1903,  and  on  account  of  repairs  to  crank  April  3  and  June  6, 
1903. 

Steamer  Col  O.  L,  Oillespie  returned  from  Kentucky  River  August  13  and  was 
laid  up  until  October  30,  1902,  when  she  was  put  in  commission  to  take  the  place  of 
the  steamer  Major  Mackenzie  while  the  latter  was  being  repaired;  continued  working 
to  December  8,  1902,  when  she  was  laid  up,  remaining  out  of  commission  until  June 
16,  1903,  when  she  left  for  Wabash  River  to  tow  dredge  i^im^  No,  S  and  two 
mud  scows  to  Louisville;  returned  June  23.  Out  of  commission  from  June  24  to  30, 
inclusive. 

Dredge  LouisviUe  No,  1  worked  in  canal  east  and  west  of  guard  gates  dredging  mud; 

also  dredging  disrupted  rock  from  channel  below  locks,  and  from  piers  at  Fourteenth 

street,  and  at  head  of  canal  for  Falls  of  Ohio  River.    In  April,  1903,  dredged  basin 

for  Byrne  &  Speed  Coal  Company.    Was  laid  up  on  account  of  repairs  to  machinery. 

etc.,  twenty-five  days,  and  sixty-nine  days  on  account  of  ice  and  high  water  and 

receiving  new  boiler. 

Cubic  yards. 

Quantity  of  mud  dredged  from  canal 66,685 

Quantity  of  mud  dredged  from  basin  used  by  Speed  Elevator  Company 3, 760 

Quantity  of  rock  dredged  from  channel  below  locks i 1, 705 

Quantity  of  rock  dredged  from  piers  at  Fourteenth  street 280 

Total  quantity  dredged -1^,*^^ 
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Dredee  Louisville  No,  S  was  employed  in  canal  east  and  west  of  guard  gates  dredg- 
ing mud;  in  dred^ng  mud  from  oaon  used  by  Speed  Elevator  Company;  in  dredg- 
ing a  Bmall  Quantity  of  rock  north  of  the  buoys  between  stations  98  and  112,  and  at 
work  for  Falls  of  Ohio  River.  On  April  23  left  for  Wabash  River,  returning  on  June 
23, 1903.  Was  laid  up  on  account  of  repairs  thirteen  days;  on  account  of  ice  and  high 
water  forty-nine  days;  and  one  day  getting  ready  for  trip  to  Wabash  River. 

Cubic  yards. 

Quantity  of  mud  dredged  from  canal 32,290 

Quantity  of  mud  dredged  from  basin  used  by  Speed  Elevator  Company 955 

Quantity  of  rock  dredged  north  of  buoys 84 


• 


Total  quantity  dredged 33,329 

Dredge  WaJba^h  dredged  mud  from  canal  east  and  west  of  ffuard  gates;  removed 

mud  fi^m  basin  used  oy  Speed  Elevator  Company,  and  dredged  rock  for  Falls  of 

Ohio  River.    Was  laid  up  twenty-six  days  on  account  of  repairs  and  eighty-one 

days  on  account  of  ice  and  high  water. 

Cable  yards. 

Quantity  of  mud  dredged  from  canal 44,774 

Quantity  of  mud  dredged  from  basin  used  by  Speed  Elevator  Company 1, 260 

Total  quantity  dredged 46,034 

EXTRA   LABOR. 

The  work  done  under  this  head  was  cutting  grass  from  slopes,  trimming  hedge 
along  canal  bank  from  Fourteenth  to  Twenty-eighth  streets,  planting  new  check 
posts  east  of  Twenty-eighth  Street  Bridge,  resetting  stone  at  Varble  chute,  lowering 
and  raising  Boul6  dams,  whitewashing  inside  of  buildings,  removing  drift  from  north 
wall  between  stations  75  and  97,  moving  old  warehouse  and  fitting  up  same  as  a 
temporary  blacksmith  shop,  and  watching  and  caring  for  floating  plant 

REMOVING  DISRUPTED  ROCK,  CHANNEL  BELOW   LOCKS. 

This  work  consisted  of  the  removal,  with  dredeee,  of  disrupted  rock  that  had  been 

Srevionsly  blasted  in  the  channel  immediately  below  the  locks.  Dredge  Louisville 
To.  1  worked  day  and  night  from  September  10  to  October  14, 1902,  and  dredge  LouiS" 
viUe  No,  fS  was  employed  on  October.  13  and  14;  both  dredges  removed  1,705  cubic 
yards  rock,  scow  measure,  which  completed  the  removal  of  all  disrupted  rock  above 
grade  from  the  south  channel  line  to  tne  north  line  of  lock  extended. 

REMOVING   PROJECTING  ROCK   UNDER  DRAW  SPAN,  LOUISVILLE  BRIDOB. 

At  the  close  of  last  fiscal  year  there  remained  to  be  drilled  and  blasted  about  60 
feet  east  of  the  bridge.  On  August  21  commenced  blasting,  continuing  to  the  26th, 
when  all  of  the  rock  was  disrupted.  On  August  25  two  stSam  drills  were  operated. 
From  August  26  to  28  dredge  lAmisviUe  No.  1  dredged  the  disrupted  rock,  removing 
280  cubic  ^-ards,  scow  measure. 

Quantities  of  work  done  were  as  follows: 

Number  of  holes  drilled 10 

Linear  feet  drilled 55 

Number  of  blasts  made 13 

Number  of  holes  fired 69 

Number  of  cubic  yiuxis  solid  rock  disrupted 140 

COMPLETING  WALL  AT  NINTH  STREET. 

With  the  exception  of  placing  coping  stone,  this  wall  was  completed  daring  last 
fiscal  year.  Fifty-five  cubic  yards  rock  were  quarried  from  dry  dock  during  Angast, 
1902,  and  stored  on  canal  bank  to  be  used  as  backing.  On  September  1  beran  to  lav 
coping  stone,  completing  same  September  9,  1902.  Between  September  22  and  26, 
1902,  finished  the  concrete  work  back  of  coping.  The  pointing  of  the  wall  was  com- 
pleted October  4,  1902.  On  account  of  a  slight  settling  of  the  crib  under  the  waU 
it  was  necessary  to  trim  300  square  feet  of  the  face  of  the  wall  previously  built. 

Cubic  yaida. 

Quantity  of  stone  masonry  laid 46. 4 

Quantity  of  concrete  placed 87. 24 
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WAXL  AT   FOURTEENTH   STREET. 

This  work,  which  was  commenced  last  year,  consisted  of  the  completion  of  the  south 

canal  wall  west  of  the  basin  used  by  the  Speed  Elevator  Company.    Tearing  out  old 

wall  preparatory  to  buildine  the  new  wall  was  commenced  September  4;  work  of 

laying  stone  was  commenced  on  the  6th  and  continued  to  September  30,  1902,  when 

the  wall  was  completed. 

Cubic  yards. 

Quantity  of  stone  masonry  laid 206. 8 

Quantity  of  concrete  placed 32.7 

Quantity  of  old  wall  removed 90. 3 

TWO   NEW   BOILERS. 

These  boilers  were  to  repli0oe  condemned  boilers  on  dredges  Noe.  1  and  2.  A  con- 
tract was  entered  into  with  Charles  Hegewald  Company,  of  New  Albany,  Ind.,  Octo- 
ber 27,  1902,  to  build  the  boilers  and  deliver  them  on  the  can^l  wall  near  the  dry 
dock  for  prices  as  follows:  Dredge  Louisville  No.  1,  $660;  dredge  LouisiiUe  No.  ^,  $630. 
The  boilers  were  delivered  December  24.  1902,  and  the  work  of  setting  them  up  in 
place  on  the  boats  was  done  by  the  canal-shop  employees.  Boiler  on  aredge  Jjouis- 
viUe  No.  1  was  inspected  by  the  United  States  local  inspectors  January  17,  and  boiler 
on  dredge  Louismle  No.  9  was  inspected  February  5,  1903,  and  both  boilers  found  to 
conform  to  the  requirements  of  the  specifications. 

PARTLY  REBUILDINQ  HULL  OF  TOWBOAT. 

The  bow  of  steamer  Major  Mackenzie  was  very  much  decayed  and  required  a  new 
stem  and  framework  for  about  30  feet.  The  deliverv  of  lumber  for  making  the 
repairs  was  completed  during  September,  and  the  work  of  dressing  same  was  done 
at  the  canal  shops.  The  boat  was  placed  on  the  dry  dock  October  30,  where  ail  of 
the  old  bottom  and  side  planks  were  torn  off  and  new  timbers  put  on  in  their  place; 
a  new  deck  was  put  down;  hull  and  deck  thoroughly  calked;  machinery  overhauled; 
new  wheel  built;  the  brickwork  in  the  furnace  rebuilt  and  the  hull  and  inside  and 
outside  of  boat  painted.  All  the  repairs  were  completed  and  the  boilers  inspected 
December  4,  1902. 

NSW  CARPENTER  SHOP. 

Beyond  making  drawings  for  this  building,  nothing  has  been  done.  On  account 
of  inconvenience  that  would  result  from  limited  spAce  and  building  a  new  blacksmith 
shop  this  year,  it  was  decided  to  construct  one  building  at  a  time. 

NEW  BLACKSMrrn   SHOP. 

This  building  is  to  replace  the  old  wooden  blacksmith  shop  east  of  the  machine 
shop.  In  order  to  provide  room  for  a  temporary  blacksmith  shop  it  was  necessary 
to  move  an  old  storehouse  eastwardly  about  60  feet;  this  was  done  May  28.  On 
June  26  the  old  blacksmith  shop  was  torn  down,  and  from  the  27th  to  30th,  inclusive, 
excavated  for  concrete  foundation^  removing  122  cubic  yards  of  earth,  which  completes 
the  excavation  ready  for  foundation. 

NEW   KEEL  BILQB  BLOCKS  AND  WATERWAY  TIlfBERS   FOR  DRY  DOCK. 

The  new  blocks  take  the  place  of  those  which  were  built  and  arranged  for  the  old 
dry  dock  years  before  its  enlargement,  and  which  would  not  accommodate  a  boat 
over  145  feet  in  length.  With  the  new  blocks  a  boat  not  exceeding  225  feet  in  length, 
54  feet  beam,  and  78  or  79  feet  over  all  can  be  docked. 

The  delivery  of  timbers  for  making  the  blocks  and  waterwavs  was  completed 
during  April,  1903,  and  the  carpenters  and  blacksmiths  were  employed  from  time  to 
time,  as  they  could  be  spared  mm  other  work,  in  dressing,  sawing,  boring,  framing, 
and  making  drift  bolts. 

Before  p&cing  the  waterway  timbers  in  the  dock  it  was  necessary  to  excavate  an 
area  of  limestone  rock  about  100  feet  wide,  75  feet  long,  and  6  inches  deep  at  the 
head  of  the  dr]^  dock.  This  was  drilled,  blasted,  and  the  rock  removed  from  the 
dock,  after  wmch  the  timbers  were  bolted  down  with  fox  bolts  1 J  inches  in  diameter. 
Seventy  cubic  yards  of  concrete  were  used  to  level  up  a  low  place  on  the  south  side 
near  head  of  dock,  so  as  to  brrnj?  it  up  to  the  general  level  of  bottom  of  dock.  All  of 
the  blocks  were  placed  in  position  and  ready  to  receive  boats  on  Jun&^^^^^^. 
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CX)MPLETINO   POWBR-nOUSE   PLOOB8,  SHAFTS,  TUNNEL,  ETC. 

As  the  boilers  and  compressor  from  the  drill  scows  are  not  yet  available,  it  was 
decided  to  defer  this  work  until  such  time  as  that  machinery  could  be  spared  from 
the  boats  without  interfering  with  other  work. 

MISCELLANEOUS  SUPPLIES   AND  CX>NTINGBNCIBS. 

Under  this  heading  the  necressary  supplies  were  purchased  for  use  in  the  shops,  on 
boats,  locks,  etc.  Two  bai^ges  of  coal  were  purchased  from  the  Monongahela  Kiver 
Consolidated  Coal  and  Coke  Company  and  unloaded  into  the  coal  bin  at  the  head 
of  the  old  locks. 

DRY   DOCK. 

The  dry  dock  was  used  during  the  year  by  20  Grovemment  boats  one  hundred 
and  fifty-three  days  and  six  hours  and'  by  3  private  boats  thirteen  davs  and  four 
hours.    The  collections  for  use  of  the  dock  by  private  bo^  amounted  to  $398.35. 
Very  respectfully,  your  obedient  servant, 

J.  H.  Casey,  AmsUml  Eingineer. 
Maj.  G.  McC.  Derby, 

Corps  of  Engineers, 

J  J  3. 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

Description  of  ori^nai  conditioD,  projects,  object,  and  scope  of 
improvement,  etc.,  relating  to  the  two  divisions  of  the  rive'-  -  M  be 
found  in  Annual  Reports  of  the  Chief  of  Eng'ineers  for  fiscal  \  ^  as 
follows:  1896,  page  2239;  1898,  page  1970;  1902,  page  1984;  also  page 
457  of  this  report. 

(a)  IMPROVEMENT   BELOW  VINCENNES. 

The  field  work  of  making  the  survey  of  the  river  below  Vincennes, 
provided  for  in  the  act  of  June  13,  1902,  was  begun  November  10, 
1902,  at  New  Harmony,  Ind.  High  water  and  other  unfavorable  con- 
ditions necessitated  a  suspension  of  the  field  work  from  December  19, 
1902,  to  May  6,  1903,  on  which  latter  date  the  survey  party  resumed 
operations  at  Vincennes,  and.  working  downstream,  had  reached 
Keensburg,  Wabash  County,  111.,  at  the  close  of  the  fiscal  year.  The 
.  distance  via  river  from  Vincennes  to  the  mouth  of  Wabash  River  is 
approximately  124  miles.  Of  this  distance  49  miles  were  surveyed  dur- 
ing periods  stated  above  and  the  notes  covering  a  distance  of  12  miles 
reduced  and  platted.  Other  expenditures  during  the  year  were  in 
payment  of  part  of  the  cost  of  repairing  the  U.  S.  steamer  CoL  G.  Z. 
Gillespw, 

Money  statement, 

July  1,  1902,  balance  unexpended $20,346.39 

June  30,  1903,  amount  expended  during  fiscal  year 4, 479. 62 

July  1,  1903,  balance  unexpended 15, 866. 77 

July  1,  1903,  outstanding  liabilities 1,355.73 

July  1, 1903,  balance  available 14,611.04 

Amount  (estimated)  required  for  completion  of  existing  project «  40,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4, 1897. 


a  This  amount  is  the  unappropriated  balance  of  former  estimate  for  work  at  New 
Harmony  Cut-off.  Estimate  of  amount  needed  is  withheld  until  result  of  survey 
DOW  in  progress  is  known  and  new  project  formulated. 
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APPROPRIATIONS. 


June  10,  1872 $50,000.00 

March  3,  1873 50,000.00 

Jiine23,  1874 25,000.00 

March  3,  1875 40,000.00 

August  14,  1876 70,000.00 

June  18,  1878 50,000.00 

March3,  1879 20,000.00 

June  14,  1880 25,000.00 

March3,  1881 25,000.00 

August  2,  1882 40,000.00 

July  5,  1884 30,000.00 


August  5,  1886 $60,000.00 

August  11,  1888 60,000.00 

September  19,  1890 60, 000. 00 

July  13,  1892 60,000.00 

August  18,  1894 15,000.00 

June3,  1896 15,000.00 

March  3,  1899 15,000.00 

June  13,  1902 5,000.00 

Total 715,000.00 


(J)  IMPROVEMENT  ABOVE   VINCENNE8. 

No  work  was  in  progress  on  this  section  of  the  river  during  the 
year.  Expenditures  made  were  in  payment  of  part  of  the  expense  of 
repairing  the  U.  S.  steamer  Col.  Q,  L,  Gillespie. 

The  only  commercial  statistics  available  are  given  in  the  report  for 
"Operating  and  Care  of  Lock  and  Dam  at  Grand  Rapids." 


Money  statement. 

July  1,  1902,  balance  unexpended , 

June  30,  1903,  amount  expended  during  fiscal  year . . 


$566.35 
304.77 


July  1,  1903,  balance  unexpended 


261.58 


APPROPBIATIONS. 


March  3,  1881 $25,000 

August  2, 1882 30,000 

July  5,  1884 10,000 

August  11, 1888 5,000 

September  19,  1890 5,500 


July  13,  1892 $5,000 

June  3, 1896 6,000 

March3,  1899 4,000 

Total 95,W) 


JJ4. 

OPERATING  AND   CARE   OF  LOCK   AND  DAM  AT  GRAND  RAPIDS, 

WABASH  RIVER. 

The  estimate  and  project  for  the  operation  and  care  of  this  lock  and 
its  appurtenant  structures  during  the  iSscal  year  ending  June  30, 1903, 
contained  the  following  items: 

Regular  force $1, 500 

Repairs,  supplies,  etc 3, 950 

Total 5,450 

Expenditures  during  the  year  were  for  payment  of  salary  of  lock 
tender;  minor  repairs  to  the  fences  about  the  Government  property; 
removal  of  weeds,  etc.,  from  the  guide  cribs  and  lock  grounds;  repairs 
to  the  skiff  and  small  flatboat  used  at  the  lock;  for  a  small  quantity  of 
sheeting  to  replace  pieces  torn  from  the  dam;  for  dredging  7,810 
cubic  yards  deposit,  etc.,  from  the  lock  chamber  and  the  upper  and 
lower  approaches  thereto,  and  for  expenses  incidental  to  supervision, 
and  maintenance. 
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Summary  of  expenditures  on  account  of  **  Operaiinp  and  care  of  loch  and  dam  al  Cfrand 
Rapids,  Wabash  River,  fiscal  year  190S,  showing  general  Hems  and  amount  expended 
under  each  heading. 


Item. 


Services 

Materials,  supplies,  etc. 

Total 


Amoun*. 


$1,510.77 

eo&75 


2,119.62 


ALLOTMEMTB. 


March  12,  1897 $240.00 

July23,  1897 1,703.25 

July  15,  1898 1,451.35 

July  21,  1899 9,346.16 

July  17,  1900 7,752.52 


July  10,  1901 $5,184.34 

July  29,  1902 1,311.38 

Total 26,989.00 


CX)MMERCIAL  STATISTIGS. 


Statement  of  traffic  and  commerce  passing  through  the  lock  at  Grand  Rapids,  Wabaih 

River,  for  the  year  ending  June  SO,  190S, 


Kind  of  boat. 


Passenger... 

Tow 

Government 

Barges 

Small  craft. . 
Rafts 

Total.. 


Number. 


297 


TcnBMge, 


18 

aM 

64 

1,677 

9 

692 

82 

6,656 

114 

196 

10 

717 

10,010 


Total  number  of  lockages  during  past  fiscal  year,  157. 

Commerce, 


Articles. 


Oats... 
Com.. 
Wheat 
Oil.... 
Flour  , 
Beer  .. 
Straw. 


Tons. 


144 

1,078 

185 

2 

8 

2 

220 


Articles. 


Horses,  mules,  and  cattle 

Lumber 

Shingles 

Manufactured  Iron 

Miscellaneous 

Total 


Tons. 


61 
4874 

24 
15 
09 


2,090 


Passengers,  677. 
Comparative  statement  of  traffic  and  commerce  at  lock  at  Grand  Rapids,  Wabash  River. 


Fiscal  year. 


1897 
1898 
1899 
1900 
1901 
1902 
1903 


TimAc. 

Steam- 
boats. 

Barges 
and  flats. 

Rafts. 

Miscel- 
laneous. 

Total. 

Number. 

Number. 

Number. 

Number. 

Number. 

60 

80 

27 

180 

297 

46 

76 

81 

199 

352 

45 

53 

82 

118 

248 

49 

53 

86 

100 

288 

62 

68 

25 

112 

267 

48 

45 

14 

171 

278 

91 

82 

10 

114 

297 

Com- 
merce. 


TbNs. 
3,749 
2,874 
2.417 
6,419 
2.864 
2,448 
2,080 
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JJ5. 

IMPBOVEMENT  OF  WHITE  BIVEB,  INDIANA. 

No  operations  under  the  existing  project  for  the  improvement  of 
this  river  were  in  progress  during  the  past  fiscal  year,  the  funds  under 
the  approved  estimate  being  almost  exnausted. 

Full  report  of  project,  original  condition,  scope  of  improvement, 
etc.,  will  oe  founa  in  Annual  Report  Chief  of  Engineers,  1896,  page 
2244.  Further  information  and  references  may  also  be  founa  on 
page  460  of  this  report. 

Money  statement. 

July  1,  1902,  balance  unexpended 

July  1,  1903,  balance  unexpended 


$703. 82 
703. 82 


AFPBOPRIATION8. 


March  3,  1879 $25,000 

June  14, 1880 20,000 

March3,  1881 20,000 

AugU8t2,  1882 20,000 

July  5,  1884 10,000 

Augusts,  1886 7,500 


August  11, 1888 $5,000 

July  13,  1892 5,000 

August  13, 1894 5,000 

Junes,  1896^ 2,500 

Total 120,000 


J  J  6. 

IMPROVEMENT  OF  GREEN  RIVER  ABOVE  THE  MOUTH  OF  BIG 

BARREN  RIVER,  KENTUCKY. 

The  river  and  harbor  act  of  June  13,  1902,  provided  funds  for  the 
construction  of  the  second  lock  (No.  6,  Green^ver)  proposed  in  the 
approved  project  of  August  11,  1891,  for  the  extension  of  slack-water 
navigation  on  this  part  of  Green  River  to  Mammoth  Cave,  Ky. 

The  location  of  the  lock  has  been  decided  upon  and  the  site  for  the 
lock  and  abutment  of  the  dam  surveyed,  but  on  account  of  the  diffi- 
culty encountered  in  perfecting  the  title  to  the  parcels  of  land  desired 
it  has  not  been  practicable  to  accomplish  other  than  the  office  work  of 
preparing  plans  and  specifications  with  a  view  to  advertising  for  bids 
as  soon  as  possible  after  the  purchase  of  the  necessary  land  has  been 
effected. 

Further  information  and  references  will  be  found  on  page  461  of 
this  report. 

Money  staternent. 

July  1,  1902,  balance  unexpended $181,019.61 

June  30,  1903,  amount  expended  during  fiscal  year 406. 01 

July  1,1903,  balance  unexpended 180,613.60 

July  1,  1903,  outstanding  fiabilitiee 94.74 

July  1, 1903,  balance  available ,,^^,^.^,.,..,.......--  \^,'b'SSi.'^Rk 


1776       REPORT   OF   THE   OHIEF   OF   ElfGINEERS,  U.  B.   ARMY. 

AMOUNTS   AND   DATBS  OF   APPBOPBIATION8. 

July  13, 1892 $50,000.00 

August  18,  1894 25,000.00 

Junes,  1896 20,000.00 

March  8,  1899 85,673.20 

June  13,  1902 180,000.00 

Total 360,673.20 


COMMERCIAL  OTATISTICS. 


Commercial  statistics  are  given  in  the  report  for  '' Operating  and  care  of  locks  and 
dams  on  Green  and  Barren  rivers,  Kentucky." 


J  J  7. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  GREEN  AND  BARREN 

RIVERS,  KENTUCKY. 

The  project  and  estimate  for  the  iSscal*  year  ending  June  30,  1903, 
approved  July  30,  1902,  provided  as  follows: 

It  is  proposed  to  operate  the  several  locks  and  to  make  such  repairs  to  them,  the 
dams,  guiae  cribs,  dwellings,  storehouses,  and  other  Government  property  at  the 
several  locks  as  is  necessary  to  maintain  the  system  in  good  na viable  condition  and 
keep  the  other  property  in  serviceable  repair;  in  connection  with  which  work  the 
United  States  snaggme  and  dredging  outfits,  consisting  of  a  snag  boat,  dredge,  derrick 
boats,  and  small  towboat,  will  oe  operated  to  keep  the  pools,  lock  chambers,  and 
entrances  thereto  free  from  deposits  of  mud,  leaves,  snags,  and  other  obstructionB 
brought  into  them  by  the  varvmg  stages  of  water.  The  system  now  comprises  six 
locks  and  dams,  viz.  Locks  and  Dams  Nos.  1,  2, 3, 4,  and  5,  Green  River,  and  No.  1, 
Barren  River,  together  with  the  contiguous  land  and  buildings  owned  by  the  Gov- 
ernment. 

Under  this  project  and  the  estimate  submitted  therewith  the  opera- 
tions during  the  fiscal  year,  in  addition  to  the  usual  work  of  passing 
traflSc  and  minor  current  repairs  incident  to  care  and  preservation, 
were,  briefly  summarized,  as  follows: 

At  Lock  No.  1,- Green  River,  the  new  steel  lower  gates  purchased 
during  the  preceding  year  were  set  up  in  place,  the  lower  miter  sill  and 
lock  floor  repaired,  the  pintles  of  the  upper  gates  straightened  up,  and 
the  dam  backed  to  prevent  excessive  leakage. 

At  Lock  No.  2,  Green  River,  the  repairs  made  were  of  a  minor 
character.  It  had  been  intended  to  replace  the  old  warehouse  and  one 
of  the  dwellings  at  this  lock  with  new  and  substantial  buildings  of 
ample  capacity.  To  this  end  proposals  were  twice  invited  for  build- 
ing the  warehouse.  On  each  occasion  the  bids  received  were  deemed 
excessive  and  rejected,  thus  necessitating  the  construction  of  this  build- 
ing being  deferred  until  the  next  fiscal  year. 

At  Lock  No.  3,  Green  River,  the  project  contemplated  the  construc- 
tion of  a  new  warehouse  similar  to  that  proposed  for  Lock  No.  2,  but 
lor  similar  reasons  it  was  found  necessary  to  defer  its  construction. 
The  foundation  of  the  old  river  crib  at  this  lock  was  removed  by 
dredging.  About  250  linear  feet  of  the  lower  shore  guide  crib  that 
had  become  badly  decayed  was  removed  to  pool  level  preparatory  to 
its  reconstruction  with  new  timber.  The  broken  pintle  steps  of  both 
upper  gates  and  the  bonnet  casting  of  the  upper  shore  gate  were 
replaced  with  sound  ones.  The  dam  was  backed  in  September,  1902,  to 
prevent  excessive  leakage.  In  January,  1903,  the  dam  was  seriously 
injured  hy  drift  running  during  a  high  stage  of  the  river.     As  soon 
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as  practicable  an  examination  was  made  to  determine  the  extent  of 
damage  and  arrangements  made  to  secure  the  necessary  material  for 
repairs  with  as  litue  delay  as  possible. 

At  Lock  No..  4,  Green  Kiver,  a  number  of  posts  were  set  in  the  upper 
river  crib  for  the  pyirpose  of  warding  off  drift,  etc.,  from  the  lock  dur- 
ing the  higher  stages  of  water.  The  upper  shore  crib  was  reconstructed 
with  old  timber  saved  from  the  foundation  of  the  old  river  crib  at  Lock 
No.  3.  A  brick  oil  house,  14  by  16  feet,  was  built  by  hired  labor  after 
formal  proposals  had  been  invited  and  no  bids  received.  Three  hundred 
linear  feet  of  24-inch  drainpipe  were  laid  in  the  low  ground  between 
the  warehouses,  and  a  large  gully  tilled  with  brush,  stone,  etc.,  to  pre- 
vent further  washing. 

At  Lock  No.  5,  Green  River,  1,900  linear  feet  of  plank  fence  were 
built  around  the  additional  land  purchased  during  the  previous  fiscal 
year,  and  400  cubic  yards  of  stone  placed  below  the  dam  to  prevent 
continuance  of  unusual  scour  at  that  locality. 

At  Lock  No.  1,  Barren  River,  the  dam  was  backed  twice  to  prevent 
excessive  leakage,  1,807  linear  feet  of  plank  fence  was  built  about  the 
reservation,  a  small  wooden  bridge  was  constructed  across  the  creek 
betwcc  n  the  reservation  and  nearest  post-office,  and  the  removal  of  the 
old  lower  river  crib  commenced. 

The  floating  plant  was  employed  in  keeping  the  pools,  entrances  to 
the  locks,  and  the  lock  chambers  free  from  snags,  deposit,  etc.,  and 
also  in  assisting  in  the  more  important  pieces  of  repair  work. 

During  the  winter  season  a  battery  of  three  new  marine  steel  boilers 
was  placed  on  the  snag  boat  Wm,  Vreston  Dijxon^  and  the  machinery 
and  appliances  on  all  oithe  boats,  as  well  as  the  hulls,  cabins,  etc.,  thor- 
ovi-hly  repaired  and  made  ready  for  the  working  season  of  1903. 

The  details  of  the  year's  operations  are  set  fortn  in  the  report  of  Mr. 
W.  S.  Overstreet,  master,  to  which  attention  is  respectfully  invited. 


Summary  of  expenditureB  on  account  of  "  Operating  and  care  of  Green  and  Barren  rivers, 
Kentucky f^^  fiscal  year  1903,  showing  general  Hems  and  amount  expended  under  each 
heading. 


Item. 


Seirlces 

Supplien 

Materials 

Mlacellaneotu 

Total..., 


Amount. 


$34,900.21 

1,921.38 

13,464.43 

595.52 


60,281.49 


COLLECTIONS. 

1902. 

July   7.  Jett  A  Turner,  for  water  power,  Lock  No.  2,  Green  River,  Kentucky.  $50. 00 
July   9.  Wm.  Boulton,  for  water  power,  Lock  No.  1,  Barren  River,  Kentucky .     75. 00 

1903. 
Jan.    2.  Jett  &  Turner,  for  water  power.  Lock  No.  2,  Green  River,  Kentucky.    50. 00 
Jan.  15.  Craig  Brothers,  for  water  power.  Lock  No.  3,  Green  River,  Kentucky.    75. 00 
Jan.  26.  R.  C.  Bryant,  for  water  power,  Lock  No.  2,  Green  River,  Kentucky.  150. 00 
May  23.  J  A.  Williams,  for  reimbursement  of  expense  of  repairing  damage 

done  to  river  wall  of  Lock  No.  5,  Green  River 3.60 

403.60 

All  of  these  collections  were  denosited  to  the  credit  of  the  Treasurer  of  the  United 
States. 
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July  21 

July  17,  1890 

July  16,  1891 

July  15,  1892 

July  15,  1893 

July  J3,  18SM 

January  26,1895.. 
July  20,  1895 


139,110.00  .liilv  15.  1898.. 

63,783.47  JnlV  2-1,  1899.- 

77,807.26  JiilV  17.  1900.. 

46,264.26  Julv  10,  1901.. 

49, 730. 88  JulV  HO,  1902- . 
25,927.23 

6,000.00  Total... 
51,080.31 


r,  684. 35 
r,  459. 61 
J,  219. 75 
7,007.66 
),349.64 


1.  This  aftieement  entered  into  this  twenty-thin!  day  of  July,  nineteen  hundred 
and  two,  between  Major  E.  H.  Rutfner,  Corps  of  Engineers,  Umt«d  States  Anny,  of 
the  firpt  part,  and  Archibald  Ilollerbach  and  Samuel  L.  May,  composing  the  Grm  of 
Hollerbach  &  May,  all  of  Evanvville,  in  the  county  of  ^''aade^bu^gh,  State  of  Indiana, 
of  the  second  part,  witnesnetb,  that,  in  eontormity  with  the  advertisement  and  speci- 
fieations  hereunto  attached,  which  form  a  part  ol  thia  contract,  the  said  Major  E.  U. 
Kuffner,  Corps  of  Enpneets,  United  States  Army,  for  and  in  behalf  of  the  United 
States  of  America,  and  the  said  Hollerbacb  dc  May,  do  covenant  and  agree,  to  and 
with  each  other,  as  follows; 

That  the  said  Hollerbach  &  May,  shall  make  repairs  to  Dam  Number  One,  Gteen 
River,  Kentucliy,  in  accordance  with  and  as  reouired  by  said  specifications.     That 
for  said  repairs  satisfactorily  completed  in  accordance  with  the  requi 
specifications,  and  acceple<l  thereunder  by  the  proper  agent  of  the  Ui 
United  States  shall  pay  the  said  Hollerbach  4  May  for  the  several  i 
as  specified  and  described  in  said  specifications,  at  rates  as  follows,  vi 


ited  States,  the 
lasses  of  work, 


For  concrete,  five  dollars  and  ten  cents  (tB.lO)  per  cubic  yard. 

Approved  by  the  Acting  Chief  of  Engineers,  United  states  Army,  August  19, 1902. 


LOCK  NO.  i,  OREEN  R 


™o.W,, 

Number. 

TonnfB 

3B3 
084 

71  (BT 

B.2« 

m,tKi 

Toul  number  o[  lockagei  daring  paM  nMal  year.  2,1Ka, 

LOCK  NO.  %  GRBBH  RIVER. 

emfilcnjt 

Baft! 

Total 

Total  number  of  lockageg  during  put  llical  yeu.  Z,WX 
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Statements  of  traffic  pawing  the  locks  on  Green  and  Barren  Rivers  frmn  July  1,  1002^  to 

June  SOy  190S — Continued. 

LOCK  NO.  3,  GREEN  RIVER. 


Kind  of  boat. 


Passenger 
Tow 


Government 

Barges 

Small  craft.. 
Rafts 


Total. 


Number.  .Tonnage. 


404 
313 
69 
707 
164 
278 

72,866 

24,331 

10,488 

817,298 

1.982 

1,936 

426,960 

Total  number  of  lockages  daring  past  fiscal  year,  2,081. 

LOCK  NO.  4,  GREEN  RIVER. 


Passenger . . . 

Tow 

Government 

Barges 

Small  craft. . 
Rafts 


Total. 


78,764 

84.008 

15,064 

801,739 

996 


425,571 


Total  number  of  lockages  during  pest  fiscal  year,  2,281. 

LOCK  NO.  6,  GREEN  RIVER. 


Passenger . . . 

Tow 

Government 

Barges 

Small  craft.. 
Rafts 


Total. 


1,125 


28 

1,541 

365 

28^260 

2 

80 

465 

164,884 

206 

2,008 

59 

191.  G68 


Total  number  of  lockages  during  past  fiscal  year,  1,130. 

LOCK  NO.  1,  BARREN  RIVER. 


Passenger... 

Tow 

Government 

Barges 

Small  craft. . 
Rafts 


Total. 


598 

81,238 

468 

27,091 

62 

9.181 

653 

183,388 

58 

742 

13 

1,852  i      301,630 


Total  number  of  lockages  during  past  fiscal  year.  1,847. 

Statements  of  commerce  passing  the  locks  on  Green  and  Barren  rivers  from  July  i,  190fy  to 

June  30  f  1903. 

LOCK  NO.  1,  GREEN  RIVER. 


Articles. 


Coal 

Com 

Wheat.... 

Salt 

Oil 

Whisky... 

Flour 

Sugar 

Cord  wood 
Molasses  . . 
Cement . . . 
Asphalt . . . 

Stone 

Tobacco... 

Brick 

Sand 


74,765 

1,816 

828 

972 

237 

27 

1,528 

702 

2,202 

132 

114 

1,700 

1,700 

848 

585 

51 


Articles. 


Lime 

Hay 

Cattle 

Swine  and  sheep . 
Horses  and  mules 

Lumber 

Timber 

Staves 

Shingles 

Railroad  ties 

Hoop  poles 

Proauce 

Miscellaneous 

Totol 


Tons. 


2 
612 

1,188 

118 

17,586 

226,966 

8,486 

45 

92,082 

658 

4 

20,658 


457,386 


Number  of  passengers,  12,871. 
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SUitenienU  of  commerce  passing  (he  locks  on  Green  and  Barren  rivers  from  July  jf,  190tf  to 

June  SO,  i^^— Continued. 

LOCK  NO.  2,  GREEN  RIVER, 


Articles. 


Coal 

Com 

Wheal  . . 

Salt 

Oil 

Whisky  . 
Flour  . . . 
Sugar  ... 

Lime 

Molames 
Cement . 
Sand.... 
Asphalt . 
Tobacco. 
Brick  ... 


Articles. 


Stone 

Hay 

Cattle 

Swine  and  8hecp . 
Horses  and  mules 

Lumber 

Timber 

Staves 

Shingles 

Railroad  ties 

Hoop  poles 

Produce 

Miscellaneous 

Total 


Number  of  passengers,  10,733. 


LOCK  NO.  3,  GREEN  RIVER. 


Tons. 


2,040 

4» 

82S 

678 

t& 

18.  S» 

125,728 

8,206 

25 

82,244 

432 

% 

16,199 


250,142 


Coal 

Com 

Wheat  . . 

Salt 

Oil 

Whisky. 
Flour  . . 
Sugar . . . 
Asphalt . 
Molasses 
Cement . 
Stone  ... 
Tobacco. 


Hay 

Cattle 

Swine  and  sheep . 
Horses  and  mules 

Lumber 

Timber 

Staves 

Shingles 

Railroad  ties 

Hoop  poles 

MiscellaneouM 

Total 


310 

257 

549 

141 

2,004 

67.541 

5,562 

9 

66,837 

600 

8,162 


165,746 


Number  of  passengers,  7,615. 


LOCK  NO.  4,  GREEN  RIVER. 


Coal 

Com 

Wheat  .. 

Salt 

Oil 

Whisky  . 
Flour  ... 
Sugar . . . 
Molasses 
Cement , 
Asphalt . 

Stone 

Tobacco. 
Hay 


12,580 

1,870 

285 

858 

87 

-   14 

496 

179 

20 

16 

1,700 

1,360 

134 

229 


Cattle 

Swine  and  sheep . . 
Horses  and  mules . 

Lumber 

Timber 

Staves 

Shingles 

Railroad  ties 

Hoop  poles 

Manuuctured  iron 
Miscellaneous 

Total 


57 

197 

175 

490 

26,470 

5,688 

14 

48,841 

210 

60 

5,187 


106,119 


Number  of  passengers,  7.762. 


LOCK  NO.  5,  GREEN  RIVER. 


Coal 

Com 

Salt 

Oil 

Whisky . 
Flour... 
Sugar . . . 

Lime 

Molasses 
Cement . 
Brick... 
Hay 


254 

117 

115 

86 

4 

271 

40 

1 

6 

9 

5 

121 


Cattle 

Swine  and  sheep . 
Horses  and  mules 

Lumber 

Timber 

Staves 

Railroad  ties 

Hoop  poles 

Asphalt 

Miscellaneous 


Total 


15 

11 

1 

68 

18.751 

5,682 

82,000 

40 

5,974 

1,064 


6«.GeS5 


Number  of  passengers,  728. 
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LOCK  NO.  1.  BARREN  RIVER. 


Artlclei. 

Tom. 

Artlcloi. 

Tnl.H. 

14.  U8 
'159 

1 

lfi,871 

,i 

Cordwixid 

*'1! 

Hhlngle* 

TOU! 

Numlx-r  nl  pBgHeagen.  10,133. 
ComparatUe  itatematt  of  traffic  a 


I  commerce  at  Green  and  Barren  rivers,  Kentuchi. 
TRAFFIC. 


LockN.>. 

l.OR 

BnRlTor. 

Lock  No.  2.  Green  Rivet. 

Lock  No.  S,  Grean  Riyer. 

1 

ym^ 

1 

fl 

;s 

11 

« 

1 

1 

h 

1 

^ 

i 

j 

s 

« 

S 

S 

^ 

1 

i 

S3 

^ 

Vr. 

w, 

v„ 

Vn 

\(. 

Vr. 

V, 

^._, 

Vn 

Jfo 

'■'Sn 

3(U, 

iwa.... 

'■" 

" 

168 

982 

i.im 

«» 

■JSS 

Z»3|      7.7 

'"■ 

■M 

1,B36 

Lock  Ko. 
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Comparative  statement  of  traffic  and  commerce  at  Green  and  Barren  rivers,  Kentucky— 

Ck>ntinued. 


COMMERCE. 


Green  Rlrer. 

Barren 

River, 

Lock 

No.L 

Fiscal  year. 

Lock 
No.l. 

Lock 
No.  2. 

Lock 
No.  3. 

Lock 
No.  4. 

Lock 
No.  5. 

1889 

Tbfw. 

Tom. 

Tbns. 

Tom. 

Tom. 

Tom. 

1890 

1 

••*••••••■ 

1891 

i 

1892 

1 

1898 

1 

1894 

I 

; 

1895 

1 

I 

1896 

; 

1 

1897 

1 

1898 

193,475 
257,104 
378,684 
452,522 
385,548 
457,386 

161,841 
184,895 
288,948 
285,744 
242,722 
259,142 

109,107 
84,189 
172,016 
183,512 
153.037 
165.746 

84.761 
43,973 
139.530 
117.054 
110.468 
106, 119 

28,483 

1899 

43,504 

1900 

47,098 
57,058 
47,940 
59,525 

33,355 

1901 

46.445 

1902 

30,616 

1908 

48,738 

JAst  of  boats  plying  on  Greeny  Barren^  and  Rough  rivers^  Kentwhyy  during  the  fiscal  year 

ending  June  SO,  190S. 


Name  of  boat. 


Wm.  Preston  Dixon . 

Emerald 

Park  City 

Crescent  City , 

J.C.Kerr 

Liberty 

Charles  Curlin , 

Looise 

Percy  L 

Little  Ben 

Kaliflta 

Water  Lily 

Jack  Osbum 

Pilot 

Peter  Hontz 

Mary  Lacy 

E.T.81ider 

Longfellow 

J.  M.  Bowel! 

L.  H.  Buhrman 

Neptane 

Kenois 

D.  A.  Nisbet 

Old  Reliable 

Emma 


Character. 


United  States  snaf  boat 
United  States  tow  boat. . 

Passenger  boat 

do 


Tonnage. 


.....do 

do 

do 

do 

do 

do 

do 

do 

Tow . . 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Fawn -■ do 


Samuel 

Alma 

J.B.  Horton 

White  Dove.... 

Laura 

Mystic 

Rose 

Levin 

Jessie 

R.P.Hobflon... 

R.Nash 

Agnes 

Leonette 

Alice  L.  Barr. . . 

J.B.A 

Louise 

Edgar 

Ingleside 

Alfred  Hennen 
Lydia  Wheeler. 
Three  Brothers 
N.  Bennett 


do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

Tug 

do... 

do... 

do... 

do... 

do... 

do... 

Freight.. 
Sawmill . 
Ramona I  I'leasure. 


200 

15 

196 

194 

126 

68 

56 

48 

IS 

13 

9 

9 

125 

118 

100 

97 

96 

M 

94 

» 

80 

69 

85 

64 

58 

48 

48 

42 

36 

15 

13 

9 

9 

7 

7 

7 

6 

4 

8 

60 

60 

,  41 

89 

86 

81 

8 

68 

72 

12 
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List  of  boats  plying  on  Green,  Barren^  and  Rough  rivers^  Kentucky ,  during  the  fiscal  year 

ending  June  SO,  190S — Continued. 


Name  of  boat. 


Nannette 

••O" 

Stella 

Sweetheart 

Wava 

Tad 

Idlewild 

Little  Dago 

Two  boats,  gasoline,  no  names 


Character. 


Pleasure. 
....do... 
....do... 

do... 

....do... 
....do... 
....do... 

do... 

....do... 


Tonnage. 


9 
8 
4 
8 
2 
2 
1 
1 
2 


rbpobt  of  mr.  w.  s.  ovbr8treet,  ma8tkr. 

United  Statrs  Enqineeb  Office, 

■  Woodbury,  Ky,,  July  e,  190S, 

Major:  I  have  the  honor  to  submit  the  following  report  of  work  pertaining  to  the 
operating  and  care,  etc.,  of  Green  and  Barren  rivers,  Kentucky,  for  the  fiscal  year 
ending  June  30,  1903. 

LOCK   NO.  1,  OREEN  RTVE 

XJpper  gales. — ^The  upper  gates  were  raised  out  of  place  and  the  pintles  reset,  they 
having  become  canted,  thereby  causing  the  gates  to  be  hard  to  open  and  close.  Minor 
repairs  were  made  to  the  wicket  valves  of  these  gates  in  order  to  stop  leakage.  A 
two-inch  course  of  sheathing  was  put  down  on  the  old  floor  between  the  upper  oreast 
wall  and  the  miter  sill. 

Jjower  aales. — The  old  lower  wooden  gates  were  removed  and  replaced  with  new  steel 
gates  and  iron  hollow  quoins.  The  old  ^llage  timbers  in  the  ix)ttom  of  the  cham- 
ber, which  had  become  aged  and  worn  oy  water,  were  covered  with  two  courses  of 
sheathing,  one  2  inches  and  the  other  2^  inches  in  thickness,  ail  the  spaces  underneath 
and  between  the  timbers  being  first  filled  with  concrete.  Previous  to  these  repairs  in 
the  bottom  of  the  chamber  there  had  been  considerable  leakage  under  the  lower  sill. 
A  new  miter  sill  was  put  down  on  top  of  the  sheathing  above  mentioned,  each  side  or 
stick  of  the  sill  being  fastened  with  14  bolts  1  inch  in  diameter  and  28  inches  in 
lensrth.  Owing  to  the  length  of  the  new  gates,  which,  after  the  necessary  rejpairs 
were  made  in  the  bottom  of  the  chamber,  extended  8  inches  above  the  waUs,  it 
was  necessarv  to  place  an  8-inch  layer  of  concrete  on  the  lower  end  of  the  walls. 
Holes  were  drilled  in  the  arms  of  these  gates  to  drain  them  of  water,  which  collects 
on  their  upper  side  when  the  chamber  is  filled.  LAtches  were  placed  on  the  new 
spars  to  hold  the  gates  open.  The  lock  was  closed  to  navigation  twenty-five  days  on 
account  of  this  work. 

Dam, — The  dam  was  backed  with  200  cubic  yards  of  leaves,  dredged  from  the 
upper  chute  at  Lock  No.  2,  Green  River,  this  being  the  second  time  this  dam  required 
backing  during  the  season. 

Miscellaneous, — The  lock  walls  and  gates  were  kept  cleaned  of  snow,  ice,  mud,  and 
drift;  minor  repairs  were  made  to  cisterns,  fences,  and  skiff;  the  lock  gates,  gauges, 
flag  pole,  snubbing  posts,  and  skiff  were  painted;  the  fences  were  whitewashed;  the 
w^ds  were  cut  and  removed  from  the  reservation;  some  shade  trees  were  replanted, 
and  the  reservation  sown  with  blue-grass  seed. 

LOCK    NO.  2,  GREEN   RIVER. 

Miscellaneous, — ^The  lock  walls  and  gates  were  kept  cleaned  of  snow,  ice,  mud,  and 
drift;  some  washed  places  in  the  bank  above  the  lock  were  filled  and  graded;  three 
fenders  broken  off  the  lower  gates  were  replaced;  minor  repairs  were  made  to  th& 
well;  the  lock  gates,  gauges.  £g  pole,  snubbing  posts,  brid^  across  the  mill  race, 
and  skiff  were  painted;  the  lences  and  outbuildings  'were  whitewashed;  some  shade 
trees  were  planted;  the  weeds  were  cut  and  removed  from  the  reservation,  and  blue- 
grass  seed  was  sown  on  the  grounds. 

The  upper  chute  at  this  lock,  as  usual,  filled  up  during  the  winter  with  leaves  and 
sand,  ana  it  was  necessary  to  put  the  Green  River  dreoge  to  work  in  that  chute  in 
April,  1903.  The  deposit  showed  above  the  water  in  some  places  when  the  uqi^c 
gauge  registered  10  feet 
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LOCK    NO.   3,  GREEN   RIVER. 

Ixrwer  river  crib, — The  foundation  of  the  old  lower  river  ^ide  crib  was  dredged 
out.  A  small  portion  of  the  Bound  timber  was  saved  from  this  old  foundation,  taken 
to  Lock  No.  4,  and  used  in  repairing  above  water  the  upper  shore  crib  at  that  lock. 
The  old  unserviceable  timber  removed  from  the  upper  part  of  the  crib  waa  burned. 

Quantities: 

Cubic  yards  sand,  mud,  and  stone  removed  from  foundation  of  old  crib ..  1, 895 
Lineal  feet  old  timber  and  stone  removed  from  foundation 1, 674 

Lower  shore  crib. — The  work  of  removing  250  linear  feet  of  the  old  lower  shore  crib 
was  bc^n  on  June  1  and  its  removal  above  water  was  almost  completed.  Only  250 
linear  feet  of  the  crib  will  have  to  be  removed,  as  the  lower  end  will  not  be  in  the 
way  of  the  new  crib  work  to  be  constructed. 

Quantities: 

Cubic  yards  earth  removed  from  crib 309 

Cubic  yards  stone  removed  from  crib 801 

Linear  feeftimber  removed  from  crib 10, 115 

Oaies. — The  pintle  steps  of  both  upper  gates  and  the  bonnet  casting  of  the  apper 
shore  gate  were  discovered  in  June,  1902,  to  be  broken.  New  pintle  ^ps  were  pur- 
chased and  a  bonnet  casting  was  obtained  from  an  old  gate  lying  below  the  lock. 
The  lock  was  closed  to  navigation  five  days  in  August,  1902,  and  the  broken  castings 
removed  and  replaced  with  the  sound  ones. 

Dam. — In  September,  1902,  it  was  necessary  on  account  of  excessive  leaka^  to 
back  this  dam  to  prevent  navigation  being  interfered  with.  One  hundred  and  fifty 
cubic  yards  of  mud,  etc.,  dredged  from  the  lower  chute  at  Lock  No.  4,  Green  River, 
was  taken  to  Lock  No.  3  and  used  for  that  purpose. 

In  January,  1903,  during  high  water,  a  section  about  140  feet  in  lensth  of  the 
lower  side  of  the  dam  was  torn  away  by  heavy  drift,  the  upper  side  oi  the  dam 
remaining  intact.  There  was  during  this  rise  an  unusual  amount  of  heavy  drift 
When  the  greater  part  of  the  drift  was  nmning,  the  water  was  at  such  a  stage  at  this 
lock  as  to  hold  the  drift  in  the  reaction  immediately  below  the  dam.  The  pounding 
on  the  dam  by  this  drift  lasted  about  thirty-six  hours.  The  fall  over  the  dam  at  the 
time  of  the  injury  was  about  3  feet.  Steps  were  immediately  taken  to  prevent  further 
injury  until  repairs  could  be  made  dunng  the  low-water  season,  but  on  account  of 
continued  high  water  no  actual  repairs  have  so  far  been  made.  A  rubblestone  cof- 
ferdam was  constructed  during  May,  1903,  above  the  injured  section  of  the  dam  in 
order  to  ascertain  the  extent  of  damage  and  to  enable  the  character  and  method  of 
repairs  to  b&  decided  upon.  The  timter  and  other  materials  for  the  repairs  contem- 
pjlated  have  t)een  purcnased,  and  it  is  expected  that  the  actual  work  of  reconstruc- 
tion will  be  beeun  in  the  early  part  of  July,  1903. 

Dredging. — Upon  several  occasions  dunng  the  year  after  stages  of  high  water  it 
became  necessary  to  employ  a  force  of  men  to  scrape  mud,  etc.,  from  against  the 
u^per  gates,  and  upon  one  occasion  it  was  necessary  to  hurriedly  rig  a  derrick  boat 
with  &  grapple 'bucket  and  remove  the  mud  from  the  lock  chamber,  the  quantity 
taken  out  being  510  cubic  yards. 

Miscellaneous. — The  lock  walls  were  kept  cleaned  of  snow,  ice,  mud,  and  drift; 
minor  repairs  were  made  to  cisterns,  wells,  walks,  and  fences;  the  porches  and  steps 
of  the  lock  houses,  gauges,  lock  gates,  flag  poles,  snubbing  posts,  and  skiff  were 
painted;  the  fences,  outhouses,  and  basement  walls  of  the  dwellings  were  white- 
washed; the  weeds  were  cut  and  removed  from  the  reservation;  some  shade  trees 
were  planted,  and  some  blue-grass  seed  sown  on  the  grounds. 

IX)CK    NO.  4,  ORERN    RIVER. 

Upper  fiver  crib. — Twenty-two  posts  were  put  in  the  upper  river  crib,  next  the  lock 
wall.  The  top  of  each  of  these  posts  is  5  feet  above  the  crib  and  about  3  feet  above 
the  lock  wall.  Their  purpose  is  to  ward  off  drift,  etc.,  from  the  lock  during  high 
water.    They  were  made  trom  useless  derrick  masts,  booms,  and  stiff  legs. 

Three  range  sticks  were  put  across  each  of  the  two  spaces  between  the  upper  river 
guide  cribs  and  sheeted  with  2-inch  beech  boards. 

Upper  shore  crib. — This  crib  was  rebuilt  from  the  water's  edge  with  sound  timber 
saved  from  the  foundation  of  the  old  river  crib  at  Lock  No.  3,  Green  River.  Tlie 
entire  face  of  the  crib  was  sheeted  above  water  with  old  2-inch  and  2i-inch  june 
boards  which  had  been  on  hand  for  several  years  and  were  useless  for  any  other 
purpose.    The  head  of  the  old  mill  race  was  at  a  point  in  this  crib  57  feet  above  the 
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end  of  the  lock  wall.  At  the  point  of  the  old  mill  race  12  pieces  of  4  by  8  inch 
timber  were  driven  inside  the  cnb,  next  the  outside  stringers,  to  prevent  any  of  the 
crib  filling  washing  out  underneath,  trouble  of  this  kind  having  been  experienced 
heretofore  at  this  point.  These  4  by  8  inch  pieces  were  driven  4  feet  below  the 
surface  of  the  water,  hard  against  the  slate  bottom,  and  their  tops  sawed  off  level 
with  the  crib.  The  old  paving  was  put  back  on  the  crib  and  the  paving  immediately 
back  of  the  latter  was  taken  up  and  made  level  with  that  of  the  crib. 

Drain. — Three  hundred  linear  feet  of  24-inch  drainpipe  was  laid,  ranging  in  depth 
from  4  to  10  feet  under  the  surface  of  the  grounds,  between  the  warehouses,  and 
leading  from  the  Woodbury  side  of  the  reservation  toward  the  river.  A  wooden 
bosin  10  feet  square  was  constructed  of  heavy  timber  at  the  head  of  the  drain  and  a 
flume  20  feet  in  len^h,  of  concrete  cased  with  heavy  timber,  was  built  at  the  lower 
end,  this  casing  bemg  necessary  to  prevent  injury  to  the  drain  from  drift  during 
high  water.    The  fall  in  the  dram  l^om  the  upper  to  the  lower  end  is  about  7  feet. 

Oil  house. — A  brick  oil  house  14  by  16  feet  was  built  about  50  feet  west  of  the 
blacksmith  shop.  A  concrete  floor  was  put  in  the  house,  the  necessary  shelving 
erected,  and  the  oils  stored  therein. 

Filling  gully. — A  bai^  load  of  brush  cut  from  the  banks  of  the  river,  with  all  the 
old  timber  taken  from  the  upper  shore  crib,  was  filled  into  the  gully  in  the  low 
ground  between  the  warehouses.  On  top  of  this  were  placed  100  cubic  yards  of 
stone  which  had  been  picked  up  from  the  banks  of  Barren  River  by  the  snag  boat 
Dixon. 

Fencing. — One  thousand  one  hundred  and  twelve  linear  feet  of  new  plank  fence 
was  constructed,  replacing  old  fence  worn  out,  and  all  the  other  fences  were  repaired. 

Miscellaneous. — Tne  spars  of  the  lower  gates,  which  were  broken  during  the  winter 
season,  were  replaced  with  new  ones;  new  cast-iron  plates  were  fitted  down  over  the 
anchor  Imrs  of  the  lower  jgates;  minor  repairs  were  made  to  the  lower  shore  capstan 
and  to  the  roof  of  the  main  warehouse,  which  had  been  injured  bv  a  wind  storm;  a 
hole  made  by  high  water  behind  the  paving  adjoining  the  lock  wall  was  filled  with  45 
cubic  yards  of  earth;  ditehes  to  drain  water  away  mm  the  tool  houses  on  the  road 
were  du^;  a  stone  wall  about  2  feet  high  was  built  between  the  tool  houses  to  pro- 
tect their  foundations  from  injury  from  washes  during  rainstorms;  a  2-inch  drain- 
pipe .54  feet  long,  leading  from  the  lockman's  house,  was  put  in  to  drain  the  base- 
ment; minor  repairs  were  made  to  walks;  the  lock  gates,  gauges,  flag  pole,  snubbing 
f)08ts,  skiff,  ana  steps  from  the  road  to  the  lockmen's  cotti^es  were  painted;  the 
umber  shed,  stone  portion  of  the  lockmaster's  dwelling,  outhouses,  and  fences  were 
whitewashed;  the  weeds  on  the  reservation  were  cut  and  removed  and  blue  grass 
was  sown  on  the  grounds. 

LOCK   NO.  5,  ORBEN   RIVSR. 

Miscellaneous. — One  thousand  nine  hundred  linear  feet  of  plank  fence  was  built 
around  the  newly  acquired  land,  minor  repairs  were  made  to  all  other  fences,  and 
all  fencing  whitewashed;  the  lock  gates,  gauges,  flag  pole,  snubbing  posts,  and  skiff 
were  painted;  minor  repairs  were  made  to  walks,  steps,  water  pipes,  and  cistems; 
filter  at  iockman's  house;  roof  of  lockman's  house,  137  feet  of  new  valley  being  put 
on;  plastering  of  lockman's  house,  30  square  yards  of  new  plastering  being  put  on; 
and  to  the  upper  end  of  the  river  wall,  which  had  been  slightly  injured  by  a  steam- 
boat; the  sewer  pipes  were  cleaned,  50  feet  of  2-inch  drainpipe  was  put  in  leading 
from  the  lockman's  house;  the  cisterns  were  cleaned;  weeds  on  the  reservation  were 
cut  and  removed;  some  grading  was  done  on  the  land  back  of  the  lock  houses;  trees 
were  trimmed;  shade  trees  were  planted,  and  blue  grass  and  orchard  grass  seed  sown 
on  the  grounds.  The  bank  below  the  lock  was  gituied  and  sown  in  Bermuda  grass. 
A  hole,  scoured  out  by  the  water  just  below  the  dam,  was  filled  with  400  cubic  yards 
of  stone,  which  had  been  picked  up  along  the  banks  of  Green  and  Barren  rivers. 

LOCK   NO.  1,  BARREN   RIVER. 

Bridge. — A  wooden  bridge,  60  feet  between  abutments,  12  feet  wide,  was  built 
across  Swan  Creek,  which  lies  between  the  reservation  and  Greencastle,  Ky.  A 
public  or  county  road  running  along  the  back  part  of  the  reservation  was  opened  by 
the  Warren  County  court,  ftevious  to  this  road  being  opened,  there  was  no  outlet 
to  this  reservation  except  by  river. 

Dam. — It  became  necessary  upon  two  occasions  to  back  this  dam  to  prevent  excess- 
ive leakage  interfering  with  navigation.  Brush,  mud,  and  stone  were  used  in  this 
work. 

Fencing. — One  thousand  ei^ht  hundred  and  seven  linear  feet  of  new  plank,  fewa^ 
was  built  about  the  reservatioii .    Where  the  new  fence  crossed  Yorw  ^gc^^x^sA  ^  ^Ocvk^ 
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lower  end  of  the  reservation  it  was  backed  with  stone  to  prevent  injury  from  high 
water.    Minor  repairs  were  made  to  other  fencing  and  all  fences  were  whitewashed. 
Lower  river  crib, — The  removal  of  the  old  lower  river  crib  was  begun  by  the  snag 
boat  Dixon. 

Quantities: 

Cubic  yards  stone  removed  from  crib 1,035 

Linear  feet  timber  removed  from  crib 1, 035 

Miscellaneous, — In  July,  1902,  some  necessary  dredging  was  done  in  the  upper 
chute  and  lock  chamber  by  a  derrick  boat  rigged  with  a  grapple  bucket,  the  dipper 
dredge  being  employed  at  that  time  at  another  point 

Quantities: 

Cubic  yards  material  removed  from  upper  chute 653 

Cubic  yards  material  removed  from  lock  chamber 70 

The  lock  gates,  gauges,  flag  pole  snubbing  posts,  and  skiff  were  painted,  the 
weeds  on  the  reservation  were  cut  and  remov^,  and  some  blue-grass  seed  was  sown 
on  the  grounds. 

SNAO    BOAT   WM.    PRESTON   DIXON. 

The  snag  boat  has  been  engaged  in  acting  as  dredge  tender,  in  miscellaneous  towing, 
in  snagging  in  the  pools  of  Green  and  Barren  rivers,  and  in  making  inspection  and  other 
miscelmneous  trips.  She  was  also  engaged  in  backing  Dams  J^os.  1  and  3,  Green 
River,  and  No.  1,  Barren  River,  having  handled  in  this  work  450  cubic  yards  of 
stone,  mud,  etc.,  and  a  barge  load  of  brush;  in  loading  and  transferring  to  Lock  No. 
1,  Green  River,  the  necessary  material  and  tools  for  putting  in  the  new  lower  gates  at 
that  lock;  in  removing  the  old  lower  wooden  ^tes  at  Lock  No.  1,  Green  River,  and 

Sutting  in  their  place  new  steel  ones;  in  repairing  the  upper  gates  at  Lock  No.  3,  Green 
liver;  in  loading  timber  at  Lock  No.  3  for  transfer  to  Lock  No.  4,  Green  River;  in 
picking  up  along  the  banks  of  Barren  River  140  cubic  yards  stone  for  use  at  Lock 
No.  3;  in  constructing  a  rubblestone  coffenlam  tibout  200  feet  in  length  above  the 
injured  portion  of  Dam  No.  3;  in  sheathing  the  upper  shore  crib  at  Lock  No.  4;  in 
filling  into  the  gully  between  the  warehouses  at  Lock  No.  4  the  old  timber  saved 
from  the  upper  shore  crib  at  this  lock,  a  barge  of  brush,  and  100  cubic  yards  of  stone 
picked  up  along  the  banks  of  Barren  River;  in  picking  up  150  cubic  yards  of  stone 
along  the  banks  of  Barren  River  and  unloading  this  and  250  cubic  yards  of  other 
stone  into  the  scour  below  Dam  No.  5,  Green  River;  in  building  a  bridge  across  Swan 
Creek  just  below  the  reservation  at  Lock  No.  1,  Barren  River,  and  in  fitting  up  the 
Green  River  quarter  boat  for  the  Wabash  River  survey  party.  The  work  accom- 
plished is  summarized  as  follows: 

As  snag  boat: 

Snags  removed  in  pool  No.  1,  Green  River 160 

Stumps  removed  in  pool  No.  1,  Green  River 1 

Overhanging  trees  removed  in  pool  No.  1 ,  Green  River 1 

Snags  removed  in  pool  No.  2,  Green  River 144 

Snags  removed  in  pool  No.  3,  Green  River 239 

Snags  removed  in  pool  No.  4,  Green  River 175 

Overhanging  trees  removed  in  pool  No.  4,  Green  River 72 

Snags  removed  in  pool  No.  5,  Green  River 8 

Overhanging  trees  removed  in  pool  No.  5,  Green  River 1 

Snags  removed  in  pool  No.  1,  Barren  River 68 

Overhanging  trees  removed  in  pool  No.  1,  Barren  River 4 

Snags  removed  in  pool  No.  2,  Barren  River 20 

Overhanging  trees  deadened  in  pool  No.  5,  Green  River 190 

Miles  run  as  snag  boat 1, 377 

Ab  towboat: 

Barges  towed 33 

Derrick  boats  towed 24 

Dredges  towed 7 

Quarter  boats  towed 3 

Scows  towed 12 

Miles  run  as  towboat 1, 678 

As  dredge  tender: 

Scows  towed 8 

Material  towed cubic  yards. .  650 

Miles  run  as  dredge  tender » 2 
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Miscellaneous: 

Tripe  made 7 

Miles  run  in  miscellaneous  work 3, 691 

Total  number  of  miles  run 6, 648 

Repairs. — New  wooden  shears  were  made  and  erected  in  place  of  the  old  steel  ones, 
whicli  had  become  unserviceable,  this  work  being  done  by  the  crew.  During  the 
winter  season  the  necessary  general  repairs  were  made  to  the  boat,  machinery,  and 
rigging,  consistinj^  of  installing  new  boilers,  overhauling  all  machinery,  and,  where 
necessary,  supplying  new  fittings,  etc.,  and  painting  the  boat  inside  ana  outside. 

TOWBOAT   EMERALD. 

The  Emerald  has  been  engaged  in  acting  as  dredge  tender,  in  miscellaneous  towing, 
and  in  making  inspection  trips.  A  portion  of  this  working  season,  about  sixty  days, 
she  was  employed  on  the  Wabash  River. 

As  tow  boat: 

.  Barges  towed 18 

Derrick  boats  towed 8 

Dredges  towed  ..£ , 3 

Quarter  boats  towed 1 

Scows  towed 7 

Miles  run  as  towboat '. 1, 317 

As  dredge  tender: 

Scows  towed 302 

Material  towed cubic  yards. .  26, 432 

Miles  run  as  dredge  tender 274 

Miscellaneous: 

Trips  made 3 

Miles  run  in  miscellaneous  work 313 

Total  number  of  miles  run ^,932 

Repairs. — During  the  winter  season  the  necessary  general  repairs  were  made  to  the 
boat,  consisting  of  new  rudders,  overhauling  machmery,  supplying  new  fittings,  etc., 
where  necessary,  and  repainting  the  boat. 

DREDGE   MO.  1,  GREEN   RIVER. 

The  dredge  was  engaged  in  removing  the  foundation  of  the  lower  river  crib  at  Lock 
No.  3,  Green  River;  m  blasting  and  removing  some  large  rock  just  below  Honakers 
Ferry,  in  Green  River;  in  dredging  the  chutes  at  the  various  locks  in  Green  and  Barren 
rivers,  and  in  dredging  the  channels  of  Green  and  Barren  rivers  at  various  points.  A 
synopsis  of  the  work  accomplished  follows: 

Lock  No.  2,  Green  River:* 

Cubic  yards  sand,  mud,  etc. ,  removed  from  upper  chute 10, 805 

Cubic  yards  sand,  mud,  etc.,  removed  from  lower  chute ^ .  9, 917 

Cubic  yards  sand,  mud,  etc. ,  removed  from  lock  chamber 190 

Lock  No.  3,  Green  River: 

Linear  feet  old  timber  removed  from  old  crib 1, 674 

Cubic  yards  stone,  mud,  ^tc. ,  removed  from  old  crib 1, 875 

Cubic  yards  mud,  etc.,  removed  from  upper  chute 2, 015 

Cubic  yards  mud,  etc.,  removed  from  lower  chute 1, 075 

Lock  No.  4,  Green  River: 

Cubic  yards  mud,  etc.,  removed  from  upper  chute 6, 960 

Cubic  yards  mud,  etc.,  removed  from  lower  chute 940 

Lock  No.  1,  Barren  River: 

Cubic  yards  mud,  etc.,  removed  from  chutes 320 

Barren  River: 

Cubic  yards  sand,  etc. ,  removed  from  channel  at  Boat  Island 1 ,  560 

Cubic  yards  sand,  etc.,  removed  from  channel  at  Robinsons  Island 2, 440 

Cubic  yards  sand,  etc. ,  removed  from  channel  at  Stephens  Island 1 ,  300 

Cubic  yards  sand,  etc.,  remove<l  from  channel  at  Big  Eddy 1, 440 

Cubic  yards  sand,  etc. ,  removed  from  channel  at  Cow  Ford 420 

Cubic  yards  sand,  etc. ,  removed  from  channel  at  Bowling  Green 925 

Green  River: 

Cubic  yards  sand,  etc.,  removed  from  channel,  bar  above  Edgars  .  .* 760 

Cubic  yards  sand,  etc.,  removed  from  channel,  foot  Honaker*s  field *i-*)Sv 

Total  material  dredged  during  year vsoJavc ^wi^. -  >L^^*^s:5i 
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Repairs. — During  the  winter  season  the  necessary  general  repairs  were  made,  con- 
sisting of  overhauling  machinery  and  rigging,  supplying  necessary  new  fittings^,  aiul 
painting  the  boat. 

Very  respectfully,  your  obedient  servant, 

W.  S.  OVEBSTRBBT,  MosUt. 

Maj.  G.  McC.  Derby, 

Corps  of  Engineers. 


J  J  8. 

IMPROVEMENT  OF  ROUGH  RIVER,  KENTUCKY. 

A  complete  synopsis  of  the  projects  under  which  the  improvement 
of  this  river  has  progressed  will  be  found  on  pages  2699  to  2602, 
Annual  Report  of  the  Chief  of  Engineers,  1899.  See  also  page  463 
of  this  report. 

The  work  outlined  in  the  existing  project  has  been  completed  with 
the  exception  of  snagging  and  removal  of  land  slides,  which  class  of 
work  must  bo  done  from  time  to  time  as  long  as  the  sources  of  such 
obstructions  are  in  existence. 

Operations  during  the  past  fiscal  year  consisted  in  the  clearing  away 
of  snags,  stumps,  fallen  trees,  and  landslides  from  the  mouth  of  the 
river  to  Hartford,  K3\,  the  period  of  operations  being  from  August 
16  to  November  4,  1902,  and  the  plant  used  a  derrick  boat  equipped 
with  a  clam-shell-dredging  bucket  and  other  suitable  appliances.  The 
work  accomplished  is  summarized  in  the  following  statement: 

Removed  from  pool  below  the  lock: 

Snags nmnber..  99 

Fallen  trees do 20 

Stumps do 3 

Removed  from  pool  above  the  lock: 

Snags do 473 

Fallen  trees do 10 

Stamps do 8 

Liandslides cubic  yards. .  6, 178 

The  onlv  work  proposed  under  the  project  for  the  future  is  the 
removal  or  sna^,  slides,  and  similar  obstructions  from  time  to  time, 
as  may  be  required  to  maintain  the  channel  in  good  navigable  condi- 
tion. The  funds  now  available  being  sufficient  for  the  present,  no 
additional  appropriation  is  recommended. 

No  contracts  for  this  improvement  are  in  force. 

For  commercial  statistics  see  report  for  ''Operating  and  care  of 
lock  and  dam,  Rough  Biver,  Kentucky." 

Money  statement. 

July  1,  1902,  balance  unexpended $3,195.19 

June  30, 1903,  amount  expended  during  fiscal  year 870. 30 

July  1,  1903,  balance  unexpended 2, 324. 89 

July  1,  1903,  outstanding  liabilities 17.27 

July  1,  1903, balance  available 2,307.62 


September  16,  1890 $26,000 

Julv  13,  1892 15,000 

^mgust  18;  1894 22,500 


APPROPRIATIONS. 

June  3, 1896 $43,000 


Total 105,500 
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J  J  9. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  ON  ROUGH  RIVER,  KEN- 
TUCKY. 

The  estimate  and  project  for  the  operation  and  care  of  this  lock  and 
its  appurtenant  structures  during  the  fiscal  year  ending  June  30, 1903, 
contained  the  following  items: 

R^ular  force $750 

Repairs,  supplies,  etc 550 

Total 1,300 

Expenditures  during  the  year  were  for  payment  of  salary  of  lock 
tender,  messenger  service  between  the  lock  and  nearest  post-office, 
and  minor  incidental  repairs  and  expenses. 


Summary  of  expenditures  on  account  of  operating  and  care  of  Rough  Rii^eTf  Kentucky j 
fiscal  year  190S,  showing  general  items  and  amount  expended  under  each  heading. 


Item. 

Amount. 

Services 

1799.  .'i8 

Materials,  etc 

44.20 

Total 

M3.78 

ALLOTMENTS. 


July  23,  1897 $2,086.00 

Jnly  9,  1898 1, 173.  92 

July  22,  1899 714.97 

July  17,  1900 686.31 


July  10,  1901 763.66 

Augusts,  1902 1,079.62 

Total 6,504.48 


COMMEIUTIAL  STATIflTICS. 


Statement  of  traffic  passing  Ijock  No,  i,  Rough  Rivera  Kentucky ^  from  July  7,  190^^  to 

June  SO  J  190S. 


Kind  of  boat,  etc. 


Passenger 
Tow 


Government 

Barges 

Small  craft. . 
Rafts 


Number. 


Total. 


672 


Tonnage. 


24 

265 

104 

3,430 

4 

253 

76 

24,827 

231 

189 

133 

Total  number  of  lockages  during  past  fiscal  year,  761. 


28,964 
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Statement  of  commerce  passing  Lock  No,  i,  Rough  River y  Kentucky ^  from  July  i,  7.9^,?, 

to  June  SO,  1903, 


Articles. 


Com .- 
Wheat 
Salt... 
Oil.... 
Flour . 
Sugar . 
Hay... 


56 

136 

2 

1 

3 
o 

32 


Articles. 


Lumber 

Timber 

Railroad  ties  . 
Miscellaneous 

Total 


Tons. 


747 

29,647 

2,248 

45 


32,919 


Number  of  passengers,  107. 
For  list  of  boats  plying  on  this  river,  see  page  1782  of  this  report. 

Comparative  stalemeni  of  traffic  and  commerce  at  Lock  No.  i,  Rough  River y  KentucJty. 


Fiscal  year. 


1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 


Traffic. 


Steam- 
boats. 


81 
164 
260 
175 

98 
128 


Banres 
and  flats. 


70 
29 
72 
114 
105 
76 


Rafts. 


178 
207 
270 
121 
111 
133 


Miscella- 
neous. 


154 
132 
168 
247 
191 
235 


Total. 


483 
532 
770 
657 
605 
5?2 


Com- 
merce. 


98,161 
60,000 
75,000 
64,401 
36,945 
80,445 
16.538 
15,488 
21,831 
41,411 
20,666 
21,708 
32,919 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPT  2>.  D.  GAILLARD  AND  MAJ.  LANSING  H.  BEACH,  CORPS  OF 
ENGINEERS, 


IMPROVEMENTS. 


1.  Harbor  at  Grand  Marais,  Minnesota. 

2.  Harbor  at  Agate  Bay,  Minnesota. 

3.  Harbor   at  Duluth,   Minnesota,  and 

Superior,  Wisconsin. 

4.  Harbor  at  Port  Wing,  Wisconsin. 
6.  Harbor  at  Ashland,  Wisconsin. 

6.  Harbor  at  Ontonaeon,  Michigan. 

7.  Waterway  from    Keweenaw  Bay   to 

Lake  Superior,  Michigan. 


8.  Harbor  at  Marquette,  Michigan. 

9.  Harbor  of  refuge,   Marquette  Bay, 

Michigan. 

10.  Harbor  of  refuge  at  Grand  Marais, 

Michi{;an. 

11.  Removing  sunken  vessels   or   craft 

obstructing  or  endangering  naviga- 
tion. 


HARBOR   LINES. 


12.  Duluth  Harbor,  Minnesota. 


United  Stateb  Engineer  Office. 

Duluth^  Minn,^  July  18^  1903. 

General:  In  Compliance  with  General  Orders,  No.  5,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  April  21, 1903, 
I  have  the  honor  to  transmit  herewith  my  annual  report  of  the  works 
under  my  charge  in  the  Duluth,  Minn.,  aistrict. 


Very  respectfully, 


Lansing  H.  Beach, 
Major  ^  Carps  of  Engineers. 


Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


K  K  I. 

improvement  of  harbor  at  grand  marais,  MINNESOTA. 

The  object  of  the  improvement  is  to  provide  a  harbor  for  purposes 
of  refuge  and  for  commerce. 

For  a  description  of  the  harbor  and  of  operations  prior  to  June  30^ 
1901 »  see  Bieport  of  tiie  Chief  of  Engineers,  United  otates  Anny.,  fo^c 
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1901,  Appendix  K  K 1,  pages  2821,  2822,  and  for  1902,  Appendix  III, 
pages  2001-2003. 

No  work  was  done  at  this  harbor  during  the  past  fiscal  year. 

The  available  balance  and  appropriation  recommended  will  be 
expended  principally  for  repairs  to  breakwaters  and  for  maintenance. 

A  survey  of  this  Karbor  was  made  in  August,  1902,  by  M.  W.  Liewis, 
lunior  engineer.  It  shows  the  harbor  baisin,  dredged  by  the  United 
States,  to  De  in  good  condition,  with  least  depth  of  16  feet  at  low-water 
datum.     It  is  free  from  shoaling. 


Money  statement. 

July  1,  1902,  balance  unexpended $2,260.82 

Jane  30,  1903,  amoont  expended  during  fiscal  year 204. 75 

July  1,  1903,  balance  unexpended 2, 056. 07 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement  in  addition  to  the  balance  unex- 
pended July  1, 1903 2,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING   HARBOR  AT  GRAND   MARADS,  MINK. 


By  act  of  Conj 

ApprovedMarch  1,  1879  ...  $10,000 

Approved  June  14, 1880 10, 000 

Approved  March  3,  1881 . . .  20, 000 

Passed  August  2, 1882 20,000 

Approved  July  5,  1884 10, 000 

Approved  August  5,  1886  ..  10, 000 

Passed  August  11, 1888 15, 000 

ApprovedSeptemberl9,1890  22,350 


By  act  of  Coni 

Approved  July  13.  1892 $10,000 

Of  August  18,  1894 3,000 

June  3, 1896 3,000 

March3,  1899 30.000 

Approved  June  13, 1902 2, 000 

Total 1 165,350 


COMMERCIAL  OTATISTIGB. 


ArrixHiU  and  clearances  of  vessels  at  Grand  Marais,  iftnn.,  for  1909, 


I>e8ignation. 

AiriyalflL 

Cleaianoes. 

Total. 

Coastwise 

245 
190 

245 
190 

490 

Foreign - - - 

880 

Total 

485 

485 

870 

Freight  received  and  shippedf  190f, 

Receipts: 

Meats tons  of  2,000  Ibe.. 

Flour  and  mill  stuff do 

Grain  and  hay do 

Coal do 

Miscellaneous  merchandise do.... 

Lumber  and  brick do 

Live  stock do 

Engine,  mill  machinery,  and  iron do.... 


45 
722 

42 
716 
659 
200 

53 


Total. 


.do... 


2,863 


%. 
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Shipments: 

Railroad  ties  and  telegraph  poles tons  of  2,000  lbs.  -  20, 833 

Lumber do 314 

Misctellaneous  merohandise do 163 

Fish do....  60 

Total do....  21,370 

Passengers: 

Arriving number . .  1, 162 

Departing do 1,160 

Total do 2,322 

Valuation  of  receipts  and  shipments,  1902 $338, 975 

There  are  no  new  lines  of  transportation. 


K  K  2. 

IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

For  further  details  see  pa^es  2824-2826,  Appendix  K  K,  Report  of  the 
Chief  of  Engineers,  United  States  Army,  1901,  and  pages  2003-2005, 
Appendix  112,  Report  for  1902. 

JNo  work  was  done  at  this  harbor  by  the  United  States  during  the 
fiscal  year  ending  June  30,  1903. 

In  the  matter  of  the  suit  brought  by  the  United  States  attorney  for 
the  district  of  Minnesota  in  the  United  Staters  district  court  against 
the  Davidson  Steamship  Conipany  for  damage  to  the  east  breakwater, 
caused  by  the  steamer  Shenaruioa%  in  July,  1901,  the  first  trial  resulted 
in  a  verdict  in  favor  of  the  United  States  for  the  full  amount  claimed. 
On  an  appeal  taken  by  the  defendant  a  new  trial  was  had  in  October, 
1902,  which  resulted  in  disagreement  of  the  jury.  A  third  trial  b 
ordered,  the  hearing  of  which  is  set  for  November,  1903. 

The  available  balance,  together  with  the  appropriation  recommended, 
will  be  expended  in  repairs  to  the  breakwaters  and  for  maintenance. 

Money  statejnerU. 

July  1,  1902,  balance  unexpended $2, 186. 01 

June  30,  1903,  amount  expended  during  fiscal  year .• 136. 07 

July  1,  1903,  balance  unexpended 2,049.94 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement  in  addition  to  the  balance  un- 
expended July  1,  1903 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


I 


ABSTRACT  OF   APPROPRIATIONS  FOR  IMPROVING   HARBOR  AT   AGATE  BAY,  MINNESOTA. 


By  act  of  Congress — 

Approved  August  5, 1886. . .  $22, 600 

Passed  August  11, 1888 16,000 

Approved    September    19, 

1890 26,000 

Approved  July  13,  1892 30, 000 

Of  August  18, 1894 30,000 

ENG  1903 113 


By  act  of  Congress — 

Passed  June  3, 1896 $50,000 

Approved  March  3,  1899 ...  71, 708 

Approved  June  13, 1902 2, 000 

Total 246,208 
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Statement  of  vessels  arriving  and  departing  at  Agate  Bay,  Minnesota^  for  the  year  190fi, 

Steam 2,608 

Sailor  tow 1,054 

3, 662 

Estimated  tonnage 10,986,000 

Increase 2,592,000 

Receipts  and  shipments  for  the  year  1902. 

Ore8hipj)ed tons..  6,277,338 

Other  freight  received  and  shipped do 286, 118 

Total do 6,563,456 

B^nnin^  with  1890,  amount  of  iron  ore  is  stated  in  tons  of  2,000  pounds;  previ- 
ous to  that  date,  in  gross  tons.     All  other  tons  are  of  2,000  pounds. 

Estimated  value  of  freight  receiveil  and  shipped,  19Cf2,  $15,789,960. 

There  were  )io  new  lines  of  transportation  established  last  year,  but  several  new 
boats  were  added  to  the  old  lines. 


KKs. 


IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA,  AND  SUPERIOR, 

WISCONSIN. 

For  further  details,  see  pages  2005-2026,  Appendix  1 1,  Report  of 
the  Chief  of  Engineers,  United  States  Ai:my,  1902. 

DREDGING  UNDER  CONTINUOUS  CONTRACT. 

Dredging  operations  under  contracts  with  Messrs.  Williams,  Green  & 
Williams  and  with  Charles  S.  Barker  were  actively  continued,  and  both 
contracts  were  fully  completed  before  the  close  of  the  season. 

The  total  amount  of  material  removed  during  the  year  under  these 
contracts  was  2,175,768  cubic  vards.  Of  this  amount,  1,020,104  cubic 
yards  have  been  taken  out  of  Superior  and  Allouez  bays,  constituting 
dredging  district  No.  1;  198,435  cubic  yards  out  of  St.  Louis  Bay, 
constituting  dredging  district  No.  2,  and  957,229  cubic  yards  out  of 
St.  Louis  River  above  the  Northern  Pacific  Railway  bridge  at  Grassy 
Point,  constituting  dredging  district  No.  3.  Of  the  total  amount, 
942,903  cubic  yards  were  dredged  under  contract  with  Charles  S.  Bar- 
ker and  1,232,865  cubic  yards  under  contract  with  Williams,  Green  & 
Williams.  The  total  amount  dredged  under  these  two  contracts  is 
21,697,243  cubic  yards,  of  which  Williams,  Green  &  Williams  have 
taken  out  10,307,670  cubic  yards  and  Charles  S.  Barker  has  taken  out 
11,389,573  cubic  yards. 

Wqrk  under  these  contracts  commenced  in  June,  1897,  and  was  to  be 
completed  by  November  1,  1902.  The  contract  with  Charles  S.  Bar- 
ker was  completed  October  31,  1902,  and  within  the  contiuct  time. 
Williams,  Green  &  Williams  had  been  granted  an  extension  of  time 
and  completed  the  work  November  14,  1902. 

The  two  dredging  firms  were  reorganized  July  1,1902,  into  a  single 
firm,  the  Lake  Superior  Contracting  and  Dredging  Company,  and 
e^fter  that  date  the  work  was  carried  on  by  that  company  under  one 
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manager  and  the  dredging  plant  was  used  indiscriminately  on  both 
contracts,  but  for  the  purposes  of  these  contracts  the  original  designa- 
tions of  the  firms  continued  to  be  used. 

«  *  «  *  *  *  :|c 

A  detailed  description  of  the  present  condition  of  the  channels  and 
basins  of  this  harbor  is  given  in  Bulletin  No.  13,  published  April  15, 
1903,  by  the  Chief  of  Engineers,  United  States  Army,  to  supplement 
the  information  given  upon  the  chai*ts  of  the  Great  Lakes,  pages  33-37. 

The  dredging  operations  have  continued  under  the  charge  of  F.  L. 
Dever,  United  States  assistant  engineer.  He  was  assisted  by  the  same 
chief  inspectors,  H.  H.  Wadsworth,  United  States  assistant  engineer, 
and  G.  A.  Taylor,  United  States  junior  engineer,  and  by  the  same 
corps  of  inspectors  as  in  the  preceding  fiscal  year.  These  gentlemen 
have  shown  much  skill  and  energy  in  the  direction  of  the  work  on  the 
part  of  the  United  States. 

The  dredging  plant  used,  the  disposition  of  the  dredged  material,  and 
methods  of  conducting  the  work  were  generally  the  same  as  in  the 
preceding  years  under  these  contracts,  for  detailed  description  of 
which,  togethei^with  an  analysis  of  the  results  obtained  with  the  sev- 
eral dredges,  reference  is  made  to  the  following  Annual  Reports  of  the 
Chief  of  Engineers,  United  States  Army:  For  1899,  pages  2623-2632; 
1900,  pages,  3569-3592;  1901,  pages  2843-2850;  1902,  pages  2017-2025. 


*     «     « 


The  contract  cost  of  dredging  during  the  past  fiscal  year  was 
$187,105.50. 

The  sums  paid  for  the  entire  work  under  the  two  contracts  are  as 
follows:  For  dredging  in  district  No.  1,  12,239,382  cubic  yards,  at  7i 
cents,  $917,953.65;  m  district  No.  2,  5,168,051  yards,  at  8  cents, 
$413,444.08;  in  district  No.  3,  4,289,810  yards,  at  10  cents,  $428,981. 
Total  for  21,697,243  yards,  $1,760,378.73. 

Keen  competition  marked  the  bidding  on  the  foregoing  work  in 
February,  1897,  and  the  lowest  bids — 7i  cents,  8  cents,  and  10  cents  — 
for  the  respective  districts  may  have  been  insufficient  to  yield  a  fair 

Erofit  to  the  contractors.  In  fact,  a  considerable  loss  seems  to  have 
een  sustained  in  case  of  one  of  the  two  firms,  amounting  to  $200,000, 
according  to  the  statement  of  one  of  the  members  of  the  firm.  Sev- 
eral other  causes,  however,  contributed  toward  such  loss  or  a  lessen- 
ing of  profits:  (a)  A  poor  plant  at  the  beginning  of  the  work;  (J)  the 
loss  of  a  dredge  by  fire;  {c)  a  rise  in  prices  of  labor,  material,  and 
supplies,  which  commenced  soon  after  the  beginning  of  operations. 

In  case  of  the  other  firm  the  financial  outeomo  is  not  known,  but 
with  a  better  plant  at  the  beginning,  including  a  hydraulic  dredge,  it 
is  believed  they  were  more  successful  and  may  have  some  profit  to 
their  balance. 

That  the  work  was  prosecuted  energetically  to  completion  is  to  the 
credit  of  both  firms. 

In  the  winter  of  1902-3,  following  the  close  of  dredging  operations, 
soundings  were  taken  through  the  ice  over  all  the  channels  and  basins 
which  have  been  constructed  or  improved  under  the  continuous  con- 
tracts and  the  following  additional  areas:  Lake  Superior  in  the  vicinity 
of  the  Duluth  Canal,  Allouez  Bay  entire,  the  southerly  portion  of 
Superior  Bay  as  far  north  as  the  Quebec  channel,  the  flats  of  St.  Louia 
River  from  Grassy  Point  to  Spirit  Lake  and  including  this  lake,  ao^  ^ 
the  natural  channels  of  the  St.  Louis  River  f  roav  GT«i&«^  "Sovei^^Rk  "^ 
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foot  of  the  rapids  above  Fond  du  Lac.  Entrances  to  the  harbor  slips 
were  alno  sounded.  In  the  improved  channels  soundings  were  taken 
from  10  to  20  feet  apart  in  lines  50  feet  apart  running  across  the  chan- 
nel, in  the  natural  channels  of  the  river  every  40  feet  on  lines  200  feet 
apart,  and  over  areas  outside  of  channels  200  feet  apart  each  way. 

Some  interesting  figures  relating  to  this  work  are  given  herewith. 
A  total  of  124,730  soundings  were  taken  between  dates  of  December  4, 
1902,  and  March  13,  1903.  Thickness  of  ice.  4  to  48  inches;  average, 
21  inches.  Total  thickness  of  ice  cut  througn,  about  40i  miles.  Two 
parties  were  employed,  each  equipped  with  an  ice-boring  machine  and  . 
sounding  appliances.     *     *     ♦ 

The  ice-boring  machines  are  of  the  type  built  originally  by  James 
Strachan  in  1892,  and  first  used  in  that  year  on  the  Hay  Lake  survey, 
St.  Marvs  River,  under  direction  of  Gen.  O.  M.  Poe,  Corps  of  Engi- 
neers, iJnited  States  Arm}'.  It  is  described  in  the  Annual  Report  of 
the  Chief  of  Engineers,  United  States  Army,  1893,  Part  IV,  page  2964. 
An  improvement  in  the  auger  was  added  by  this  office.  The  machine 
will  cut  a  2i-inch  hole  through  2  feet  of  solid  ice  in  about  five  seconds. 

Under  favorable  conditions  each  party  could  take  300  soundings  per 
hour  through  ice  24  inches  thick  in  23  feet  of  water,  spaced  10  feet  by 
60  feet.  The  best  record  for  one  day  of  eight  hours  was  2,749  sound- 
ings in  ice  13  inches  thick  and  22  feet  of  water. 

The  cost  of  these  soundings  was  3  cents  each  for  field  work  alone. 
The  soundings  were  laid  out  on  the  ice  by  transit  and  steel  tape  with 
ac(juracy  and  rapidity. 

The  results  are  not  all  mapped  as  yet.  Fourteen  sheets  of  the 
soundings  30  by  60  inches  in  size,  scale  100  feet  to  the  inch,  have  been 
platted,  covering  those  channels  on  which  work  was  done  during  the 
season  of  1902,  and  copies  were  furnished  to  the  United  States  Lake 
Survey  office,  Detroit,  Mich.,  about  Junel.  1903,  for  use  in  revising 
the  published  chart  of  this  harbor. 

These  sounding  sheets  show  the  new  cnannels  to  be  in  excellent  con- 
dition, with  a  general  depth  of  about  22  feet  at  low  water  datum,  and 
no  shoals  or  lumps  that  would  be  an  obstruction  to  navigation.  No 
complaints  or  reports  have  reached  this  office,  directly  or  indirectly, 
during  this  season  or  in  recent  years,  of  vessels  touching  the  bottom 
of  the  channel.  Vessels  are  now  loading  to  19  feet  3  inches  at  the 
Missabe  ore  docks,  St.  Louis  Ba}'^,  with  a  stage  of  about  1.4  feet  above 
low- water  datum,  which  is  the  greatest  draft  yet  carried  from  those 
docks.  The  limiting  draft  is  now  determined  by  the  size  of  the  vessel 
and  the  channels  below  Lake  Superior. 

Detached  surveys  have  been  made  in  several  localities  for  locating 
recent  improvements  and  changes  on  the  harbor  frontage. 

DULUTH  SHIP  CANAL. 

The  filling  of  the  Government  land  adjoining  the  Duluth  Canal  on 
the  north  side  with  sand  pumped  from  the  harbor  by  a  hydraulic 
dredge,  which  was  commenced  m  June,  1902,  was  completed  in  Julv, 
1902.  The  total  amount  of  this  filling  was  21,375  cubic  yards.  Tne 
price  paid  for  this  was  20  cents  per  yard. 

For  filling  the  Government  land  south  of  the  canal  arrangements 
were  made  by  which  siind  was  discharged  from  the  pipe  of  a  hydraulic 
dredge  in  the  process  of  deepening  the  Duluth  Harbor  Basm  under 
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the  continuous  contract.  In  this  way  waste  material  was  utilized  for 
tilling  without  cost  to  the  United  States,  except  a  sum  paid  for  leveling 
off  the  surface  after  it  was  deposited.  The  amount  of  this  filling  was 
about  25,000  yards,  roughly  estimated. 

Filling  between  the  piers  of  the  aerial  transfer  bridge,  under  con- 
struction by  the  city  of  Duluth,  on  the  Government  lands,  was  paid 
for  by  the  city. 

After  the  sand  filling  the  land  was  surfaced  with  a  layer  of  about 
one-half  foot  of  black  alluvial  soil,  dredged  from  the  Minnesota  chan- 
nel near  West  Duluth,  under  the  continuous  contract.  By  agreement 
with  the  contractors  this  selected  material  was  delivered  on  flat  scows 
at  the  Duluth  Canal  for  15  cents  per  yard.  This  was  unloaded  by 
hired  labor  and  distributed  by  wheelbarrows  at  an  additional  cost  of 
about  40  cents  per  yard.  Grass  seed  was  sown  over  the  grounds  in 
the  spring  of  1903. 

Concrete  sea  walls  and  park  walls  inclosing  the  Government  lands 
at  the  Duluth  Canal  were  completed  August  12,  1902;  also  a  concrete 
curb  or  lower  parapet  at  rear  edge  of  each  pier  where  it  adjoins  the 
land,  for  the  purpose  of  confining  the  water  which  overtops  the  parapets 
during  severe  storms. 

Measurements  in  February,  1903,  showed  a  slight  movement  of  the 
north  pier  toward  the  channel  of  about  0.07  feet,  due  to  the  sand 
filling  deposited  in  the  summer  of  1902.  A  similar  movement  had 
previously  been  obseiTed  in  the  south  pier.  It  may  be  due  to  the 
elasticity  of  the  timber  cribs,  or  a  lateral  penetration  of  the  bearing 

f files  into  the  surrounding  earth.  It  is  not  a  tilting,  as  is  evident 
rom  spirit  levels.  The  pressure  of  the  back  filling  is  considerable, 
and  the  small  movement  shows  satisfactory  stability.  Spirit  levels 
taken  on  the  concrete  of  the  north  pier  showed  an  average  settlement 
of  about  0.037  feet  during  a  period  of  twelve  months.  On  this  subject 
see  the  Annual  Report  oi  the  Chief  of  Engineers  for  1901,  page  2858. 

SUPEBIOB  ENTRY. 

In  the  fall  of  1902  preparations  were  begun  for  the  construction  of 
new  concrete  piers  at  the  Wisconsin  entry,  in  accordance  with  the 
modified  project  approved  by  the  Secretary  of  War  August  14,  1896, 
and  by  act  of  Congress  of  June  13,  1902. 

A  cement  warehouse  42  by  300  feet,  with  a  capacity  of  15,000  barrels, 
has  been  constructed  at  Superior  entry,  Wisconsin.  A  wharf  18  by  100 
feet  has  been  constructed  for  the  use  of  the  warehouse,  and  a  slip  20  feet 
in  depth,  300  feet  in  length,  and  40  feet  wide  on  bottom  has  been 
dredged  for  the  same  purpose.     All  of  the  foregoing  work,  except 

Eile  driving  for  wharf  and  dredging  slip,  has  been  performed  with 
ired  labor.  Surveys  have  been  made,  reference  points  and  concrete 
survey  monuments  established  with  reference  to  the  concrete  con- 
struction of  the  piers  at  Superior  entry,  Wisconsin.  Specifications  and 
plans  were  prepared  for  building  in  place  the  concrete  south  pier  at 
Superior  entry,  Wisconsin,  and  bids  for  performing  that  work  were 
opened  oft  March  9,^1903.  All  of  the  bids  were  rejected  as  being  too 
high,  and  the  \irork  was  authorized  to  be  performed  by  purchase  of 
materials  and  hired  labor. 

The  necessary  detail  drawings  and  specifications  for  plant,  woxV^^ 
and  materials  have  been  made. 
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Eighty-eight  thousand  cubic  yards  of  material  have  been  dredged 
from  the  south  pier  trench,  or  a  total  of  1,260  linear  feet  of  trench 
completed. 

The  framing  for  the  parts  of  a  large  mold-setting  traveler  has  been 
completed. 

Tnree  sets  of  sides  for  substructure  molds  have  been  framed.  Load- 
ing chambers  and  galleries  for  loading  pebbles  into  cars  by  gravity 
have  been  constructed.  The  mold-assembling  platform  has  been 
graded  and  built.  Cribs  for  carrying  a  10-ton  derrick  with  engine 
have  been  constructed.  The  cement-testing  laboratory  has  been  moved 
from  Duluth  to  the  south  side  of  the  canal  at  Superior  entr3\  Inspect- 
ors' quarters  have  been  moved  from  the  north  side  of 'the  entry  to 
the  south  side  of  same,  and  another  United  States  building  moved  from 
the  location  of  the  pier  trench  to  a  point  where  it  can  oe  utilized  as 
an  office  on  the  work.  Ten  thousand  and  sixty -five  barrels  of  Port- 
land cement  have  been  received  and  stored  in  the  United  States  ware- 
house at  Superior  entry,  Wisconsin.  Eighty  thousand  feet  B.  M.  of  old 
timber  have  been  moved  from  the  locality  of  the  Duluth  Ship  Canal  to 
the  south  side  of  the  c^nal  at  Superior  entry.  One  hundred  and  fifty 
thousand  feet  B.  M.  of  timber  was  picked  up  on  the  south  shore  along 
Wisconsin  Point  and  used  in  the  construction  of  loading  chambers  and 
galleries. 

A  large  amount  of  debris  has  been  removed  from  the  United  States 
lands  south  of  the  canal  at  Superior  entry  by  piling  and  burning. 
The  general  topography  of  these  lands  has  been  very  much  improved 
by  a  judicious  disposition  of  the  sand  pumped  from  the  pier  trench. 

Cement  testing  has  been  prosecuted  on  the  cement  received,  and 
1,550  briquettes  have  been  made  and  1,317  broken. 

A  working  size  model  of  the  wedge  locks  to  be  used  in  locking  and 
imlocking  the  subaqueous  molds  was  made  and  tested  under  conditions 
which  would  approximate  those  in  actual  practice.  The  locks  were 
found  to  work  with  ease  and  performed  all  the  functions  for  which 
th^  were  designed. 

The  work  has  been  in  local  charge  of  Clarence  Coleman,  United 
States  assistant  engineer. 

LAKE   COMMERCE.  _ 

The  system  of  vessel  reports  has  been  kept  up  which  was  inaugu- 
rated in  1895,  and  the  commercial  statistics  accompany  this  report. 
These  are  as  accurate  as  is  practically  possible  to  make  them,  being 
compiled  from  the  individual  reports  of  each  trip  of  every  vessel,  in 
or  out,  made  directly  to  this  office. 


IIARBOR   LINE. 

In  January,  1903,  an  application  from  the  owners  of  property  on 
the  lake  shore  near  the  base  of  Minnesota  Point,  Duluth,  for  permis- 
sion to  bulkhead  and  fill  in  certain  lots  to  a  stated  distance  into  the 
lake  rendered  apparent  the  necessity  for  a  harbor  line  for  defining 
the  limits  of  private  improvements  in  the  navigable  waters  of  the  lake 
in  that  locality.  The  matter  was  investigated  by  Captain  Gbillard,  and 
his  recommendations  reported  to  the  Chief  of  Engineers  under  date 
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of  January  9,  1903.  After  due  consideration,  and  a  hearing  ffiven  to 
all  owners  of  property  affected,  a  harbor  line  was  established  bv  the 
Secretary  of  War  April  30,  1903,  extending  from  Duluth  Ship  Canal 
northwesterly  to  the  mainland,  a  distance  of  2,817  feet,  and  lying 
throughout  its  course  parallel  to  and  300  feet  distant  from  the  east 
line  of  St.  Croix  avenue. 

A  more  detailed  description  of  this  harbor  line  isgiven  on  a  special 
map  of  the  locality,  approved  by  the  Secretary  of  War,  and  copies  of 
which  are  on  file  in  this  office. 

PURCHASE   OF   LAND. 

Purchase  was  made  by  the  United  States  of  a  tract  of  land  on  Min- 
nesota Point  to  be  used  as  a  shipyard  and  for  the  storage  of  property 
pertaining  to  the  harbor-improvement  work  in  this  district. 

The  Government  has  f or-«ome  years  past  been  using  leased  property 
at  the  foot  of  Seventh  avenue  west,  Duluth,  where,  in  1897,  it  built  a 
warehouse,  boathouses,  and  landing  wharves  for  the  Government 
vessels.  As  there  was  an  uncertainty  a}x>ut  the  future  leasing  of  this 
property,  it  was  deemed  advisable  to  obtain  permanent  quarters. 

Eleven  lots  were  purchased  on  the  corner  of  Minnesota  avenue  and 
Olive  street,  on  the  bay  front  of  Minnesota  Point,  about  two  blocks 
south  of  the  Duluth  Ship  Canal.  The  area  conveyed  is  44,000  square 
feet — a  portion  dry  land  and  the  remainder  submerged.  There  is  a 
frontage  of  160  feet  on  Minnesota  avenue  and  riparian  rights  for  a 
width  of  160  feet  out  to  the  established  harbor  line.  It  is  intended  to 
remove  the  Government  buildings  from  the  present  leased  site  to  the 
newly  acquired  tract  and  to  build  a  landing  pier  and  a  bulkhead 

GENERAL  INFORMATION. 
WAVES.      I 

Observations  for  the  investigation  of  waves  were  continued  during 
the  season  of  1902  at  the  Duluth  Canal  and  in  the  lake  adjoining  and 
at  other  harbors  in  this  district.  A  new  type  of  dynamometer  was 
devised  and  installed  by  Captain  Gaillard  for  more  accurately  measur- 
ing the Jorce  of  wave  impact  and  the  hydrostatic  pressure  of  rolling 
waves  for  different  elevations  with  respect  to  the  mean  water  surface. 
The  results  have  been  tabulated  and  described,  together  with  a  general 
discussion  of  the  character  of  waves  based  upon  all  available  observa- 
tions, as  well  as  upon  theory,  and  with  special  reference  to  the  effect 
of  waves  upon  engineering  structures.  The  manuscript  of  this  work 
is  nearly  in  shape  for  publication  as  a  sepirate  treatise,  but  was  tem- 
porarily laid  aside  at  the  time  of  Captain  Gaillard's  assignment  to 
duty  on  the  General  Staff  of  the  Army. 

LOCAL   ATTRACTION. 

In  the  fall  of  1902  an  extended  series  of  observations  for  determin- 
ing variation  of  the  compass  was  made  under  the  direction  of  this  office 
by  Mr.  J.  H.  Darling,  United  States  assistant  engineer,  over  the  por- 
tion of  Lake  Superior  lying  westerly  of  the  Apostle  Islands,  a  region, 
that  had  the  reputation  of  being  subject  to  considerable  disturbance^  ^^ 
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the  compass,  a  number  of  strandings  having  been  attributed  to  this 
cause.  An  allotment  of  $900  was  made  for  this  work  from  the  appro- 
priation for  surveys  of  the  northern  and  northwestern  lakes,  a  United 
States  Navy  standard  compass  and  azimuth  circle  were  puix^hased,  and 
other  instruments  obtained  from  the  office  of  the  Chief  of  Engineers, 
and  about  800  determinations  of  magnetic  variation  were  made  aboard 
the  United  States  steamer  Videtteoy  the  method  of  sun  azimuths. 
The  results  are  interesting  and  will  be  of  use  to  navigators.  A  full 
report  of  this  work  has  not  yet  been  made  on  account  of  pressure 
of  current  work,  but  a  comprehensive  summary  of  the  results  obtained 
is  given  on  pages  7-10  of  Bulletin  No.  13,  Survey  of  Northern  and 
Northwestern  Lakes,  published  April  15,  1903. 

SURVEYS. 


Search  was  made,  November  30-December  4,  1902,  for  a  shoal  said 
to  have  been  stinick  by  the  steamer  Vafi  Hise^  on  October  2-ir,  1902, 
near  York  Island  of  the  Apostle  group,  Lake  Superior.  The  exami- 
nation was  made  by  J.  H.  Darling,  United  States  assistant  engineer, 
with  a  small  surveying  party  on  the  U.  S.  S.  Vld^^tte^  and  the  facts 
developed  made  it  evident  that  the  Van  Rise  had  struck  the  previously 
charted  and  well-known  York  Island  shoal.  For  further  aetails  see 
report  to  the  Chief  of  Engineers  by  Capt.  D.  D.  Graillard,  dated 
January  9,  1903. 

Attention  is  invited  to  the  index  maps  accompanying  this  report, 
showing  all  harbors  under  improvement  in  this  district,  with  condition 
and  improvements  to  date,  as  far  as  possible  to  be  shown  on  the  small 
scale  required.     *    *    * 

Money  statement, 

July  1,  1902,  balance  unexpended .  J $828,858.10 

Amount  received  from  sales  United  Statra  property 550. 00 

829, 408. 10 
June  30, 1903,  amount  expended  during  fiscal  year 412, 590. 39 

July  1.  1903,  balance  unexpended 416, 817.  71 

July  1,  1903,  outstanding  liabilities 15,000.00 

July  1, 1903,  balance  available 401 ,  817. 71 


July  1,  1903,  amount  covered  by  uncompleted  contracts 165, 000. 00 


'Amount  (estimated)  required  for  completion  of  existing  project 520, 000. 00 

Amount  that  can  be  profitably  exj)enaed  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1, 1903: 

For  works  of  improvement $520, 000. 00 

For  maintenance  of  improvement «  150, 000. 00 

670, 000. 00 

Bubmitteil  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  2x*X,  of  1899. 


f^  For  dredging  plant  (additional). 
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ABSTRACT    ©F    APPROPRIATIONH    FOR    IMPROVING    HARBOR    AT    DULUTH,    MINN.,    AND 

SUPERIOR,  WIS. 

By  act  of  Congress  of  June  3,  1896 $50,000.00 

By  sundry  civil  act  of — 

June  4,  1897 437,600.00 

July  1,1898 770,138.00 

March  3,  1899 300,000.00 

June  6,  1900 793,187.50 

March  3,  1901 320,000.00 

June  28,  1902 459,727.50 

Act  approved  June  13,  1902 •.  200,000.00 

Miscellaneous  receipts  sale  of  United  States  property 550. 00 

Total 3,331,103.00 

The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
expended  since  June  30,  1896.  The  amount  expended  under  the  different  classes  of 
work  includes  the  cost  of  soundings,  superintendence,  buoying,  and  contingencies. 

Dredging $2,123,833.71 

Duluth  Canal  piers 600,000.00 

Wisconsin  entry  piers 83, 890. 39 

Purchase  of  land 106,561.19 

Total -. 2,914,285.29 

ABSTRACT   OP   APPROPRIATIONS   FOR   IMPROVING    HARBOR   AT   DULUTH,  MINN. 

By  act  of  congress  approved — 

March  3,  1871 $60,000.00 

June  10,  1872 50,000.00 

Allotted  from  act  passed  March  3,  1873 36,049.20 

By  act  of  Congress  approved — 

June  23, 1874 10,000.00 

March  3,  1875 85,000.00 

August  14,  1876 :.  15,000.00 

June  18,  1878 30,000.00 

March  3,  1879 25,000.00 

June  14,  1880 25,000.00 

March  3,  1881 40,000.00 

By  act  of  Congress  passed  August  2,  1882 45,000.00 

By  act  of  Congress  approved — 

July  5,  1884 45,000.00 

Augusts,  1886 56,250.00 

By  act  of  Congress  passed  August  11, 1888 80,000.00 

By  act  of  Congress  approved — 

September  19,  1890 100,000.00 

July  13,  1892 125,000.00 

By  act  of  Congress  of  August  18, 1894 75,000.00 

Total 852,299.20 

The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
expended.  The  amount  expended  under  the  different  classes  ot  work  includes  the 
cost  of  soundings,  superintendence,  buoying,  and  contingencies. 

Total  amount  expended  to  June  30,  1897: 

Breakwater $110,000.00 

Dredging 644,638.55 

Canal  piers,  etc 97,660.65 

Total 852,299.20 

Expended  prior  to  present  project: 

Breakwater ^ 110,000.00 

Canal  piers,  etc 45,698.33 

Dredging 122,354.05 

Total 278,  O&a-"^ 
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Expended  under  the  project  adopted  in  1881 :  ' 

Canal  piers,  etc $51, 962. 32 

Dredging 522,284.50 

Total 574,246.82 

ABSTRACT    OF    APPROPRIATIONS    FOR     IMPROVING     HARBOR    AT    SUPERIOR     BAY     AND     ST. 

LOUIS  BAY,  WISCONSIN. 

By  act  of  Congress  approved — 

March  3,  1867 $63,000.00 

April  10,  1869 45,000.00 

July  7,  1870 40,000.00 

March  3,  1871 60,000.00 

June  10,  1872 50,000.00 

Allotted  from  act  approved  March  3,  1873 63, 950. 80 

Allotted  from  appropriations  for  ''Repairs  of  Harbors  on  Northern 

Lakes" 5,433.00 

By  act  of  Congress  approved — 

August  14,  1876 3,000.00 

June  18,  1878 3,000.00 

March  3,  1879 5,000.00 

June  14,  1880 5,000.00 

March  3,  1881 10,000.00 

August  2,  1882 40,000.00 

July  5,  1884 45,000.00 

August  5,^886 22,500.00 

By  act  of  Congress — 

Passed  August  11,  1888 50,000.00 

Approved  September  19,  1890 ^5,000.00 

Approved  July  13,  1892 70,000.00 

Of  August  18,  1894 50,000.00 

Total.., 695,883.80 

Aggregate 4,878,736.00 

EXPENDITURES. 

Amount  expended  under  original  project^  adopted  in  1867 $258, 000. 00 

Amount  expended  under  project  recommended  by  Board  of  Engineers 

in  1873 77,513.26 

Amount  expended  under  present  project  to  June  30,  1897 360, 370. 54 

Total 695,883.80 

The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
expended.  The  amount  expended  under  the  different  classes  of  work  includes  the 
cost  of  examination,  soundings,  superintendence,  buoying,  and  contingencies. 

Repairs  and  beach  protection $13,  233. 00 

Construction  and  repair  to  piers 334,  278. 64 

Dredging 348,372.16 

Total 695,883.80 


LIST  OF   BXISTINO  CONTRACTS. 


Contract  was  entered  into  with  the  Illinois  Steel  Company,  of  Chicago,  111., 
dated  January  30,  1903,  approved  by  Chief  of  Engineers,  February  21,  1903,  for  fur- 
nishing 65,000  barrels  of  Portland  cement  for  Superior  Entry  piers,  south  side,  at 
$2.17  per  barrel,  delivered  in  sacks  (four  sacks  to  the  barrel),  less  10  cents  each  for 
sacks  returned.  Delivery  to  commence  May  1, 1903,  and  be  completed  by  September 
16, 1904. 
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Contract  was  entered  into  with  Hugo  &  Tims,  Dulutb,  Minn.,  dated  January  31, 
1903,  approved  by  Chief  of  Engineers  February  21,  1903,  for  furnishing  and  driving 
piles  at  Superior  entry,  Wisconsin,  at  15.7  cents  per  linear  foot,  work  to  commence 
within  thirty  days  after  opening  of  navigation  and  to  be  completed  in  six  weeks* 
time.  Time  for  commencement  extended  to  August  15, 1903,  ana  time  for  completion 
of  contract  correspondingly  extended  bv  authority  of  the  Chief  of  Engineers,  dated 
June  17,  1903. 

Emergency  contract  was  entered  into  with  the  Sunset  Lumber  Company,  of 
Tacoma,  Wash.,  dated  June  2,  1903,  for  furnishing  500,000  feet  B.  M.  of  Washington 
or  Oregon  fir  lumber,  at  $8.90  per  1,000  feet  B.  M.,  f.  o.  b.  cars  at  Washington  or 
Oregon  points.  Delivery  to  commence  promptly  and  to  be  completed  by  July  1, 
1903.  Time  for  completion  waived  for  a  reasonable  period  by  indorsement  of  Chief 
of  Engineers  dated  June  27,  1903. 

Emergency  contract  with  the  H.  B.  Waite  Lumber  Company,  of  Minneapolis, 
Minn.,  entered  into  June  17,  1903,  for  furnishing  351,300  feet  B,  M.  of  Washington 
or  Oregon  fir  lumber,  at  $8.50  per  1,000  feet  B.  M.,  f.  o.  b.  cars  at  W^ashington  or 
Oregon  points.  Delivery  to  commence  promptly  and  to  be  completed  by  September 
1,  1903. 

Contract  entered  into  February  18,  1903,  with  Lake  Superior  Contracting  and 
Dredging  Comfyany,  of  Duluth,  Minn.,  approved  by  Chief  of  Engineers  March  9, 1903, 
for  dredging  pier  trench  at  Superior  entry,  Wisconsin,  at  15  cent43  per  cubic  yard, 
work  to  commence  within  three  days  after  condition  of  ice  will  permit  movements 
of  dredge  in  the  spring  of  1903  and  be  complet^ii  within  forty-five  days  thereafter. 
Time  for  completion  of  contract  extended  thirty  days  by  indorsement  of  Chief  of 
Engineers,  United  States  Army,  dated  July  3, 1903. 

(S)ntract  was  entered  into  with  George  A.  Wieland,  of  Duluth,  Minn.,  dated  June 
15, 1903,  approved  by  Chief  of  Engineers  July  9, 1903,  for  furnishing  and  delivering  in 
stoc;k  pile  at  Suj^rior  entry,  Wisconsin,  43,000  cubic  yards  of  pebbles  or  gravel  at 
$1.08i  per  cubic  yard.  Delivery  to  commence  July  1,  1903;  to  continue  at  rate  of 
5,200  cubic  yards  jHjr  month  during  season  of  navigation,  making  a  total  of  20,800 
cubic  yards  to  be  delivered  during  season  of  1903.  During  season  of  1904  delivery  to 
be  at  rate  of  5,550  cubic  yards  per  month  until  22,200  cubic  yards  have  been  delivered. 
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Comparative  statement  of  arrivabi  and  clearance  for  1901  and  1902. 


Year. 

Arrivals. 

Clearances. 

Total. 

Tonnage. 

Average 
tonnage. 

1902 

4,816 
4,174 

4,843 
4,135 

"9,659 
c8.309 

13,927,284 
10,376,865 

ft  1,568 

1901 

61,451 

Increajie  over  1901 

642 

708 

1,350 

3,551,419 

117 

a  Steam,  8,459;  sail,  1,200.        6  Exclusive  of  tugs  with  freight.        c  Steam,  6.970;  sail,  1,339. 
Principal  domestic  commodities  received  and  shipped  by  lalcey  190S. 

[Tons  of  2,000  pounds.] 


Receipts. 


Coal 

Cement  and  limestone 

Building  stone,  sand,  etc 

Salt,  oil,  etc 

Manufactured  iron  and  machinery 

General  merchandise  and  fish 

Lumber 

Poles,  ties,  etc 

Total 


Tons. 


906,915 

104,399 

21,940 

36.012 

63,346 

142,267 

1,696 

15, 783 


1.291,357 


Shipments. 


Tons. 


Wheat 

Other  grains 

Flour 

Iron  ore 

Copper 

Wool 

Lumber,  nhingles,  and  lath 

General  mercnandise 

Miscellaneous 

Total 


670,417 

234,364 

297,781 

6,196,043 

1,707 

2.784 

629,766 

45,496 

8,896 


7,884. 
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Principal  domestic  commodities  received  and  shipped  by  lake^  J90£ — Continued. 

RECAPITULATION. 


Tomuo 


Tota.1  receipts . . . 
Total  shipments 


1,291.867 
7,884,236 


Receipts  and  shipments 9, 175, 693 


Valuation,  b 


931,431.7.50 
65.0N0,hU8 


96,512.553 


a  These  figures  do  not  include  some  87.374.000  feet  of  logs  in  rafts. 

bValiuitions  arc  based  on  average  wholesale  prices  on  board  vessels  for  exports  and  landed  on 
wharves  for  imports. 


jers  arriving 53, 081 

Paasengers  departing 55, 689 

Total 108,770 

Receipts  of  coal  and  shipments  of  flour  eastward^  190S, 

Tons. 

Coal 905,915 

Flour : 297,781 

The  storage  capacity  of  Duluth-Superior  elevator  syntem  is  «^, 375,000  bushels,  and 
that  of  Duluth  elevators  proper  16,500,000  bushels. 

The  shipments  of  wheat  from  Duluth-Superior  harbor  for  the  year  1902  were 
1,230,220  tons. 

Average  vessel'  tonnage-y  1902. 

Tons, 

Duluth  and  Superior  (exclusive  of  tugs) 1, 667 

Arrivals  and  clearances  of  vessels  at  Duluth,  1902. 

Arrived 4,816 

Cleared 4,843 


Total , 9,659 

Imports  and  exports^  1902, 

Imports $3,557,446.00 

Duties 1,201,222.81 

Value  of  domestic  exports 2, 351, 179. 00 

Value  of  foreign  exports 3, 429, 058. 00 

All  cargo  tons  are  of  2,000  pounds. 

Number  of  vessels  of  all  kinds  enrolled  at  Duluth  custom-house  up  to  June  30, 1903, 
339.    Total  gross  registered  tonnage,  493,731.    Increase, of  23  vessels  over  1902. 

Detailed  statement  of  arrivals,  clearances,  and  registered  tonnage  of  vessels  through  the 

Duluth  Canal  for  the  calendar  year  1902. 


Month. 


January 

February  . 

March 

April 

May 

June 

July 

August 

September . 

October 

November  , 
December. . 

Total. 


Arrived. 

Cleared. 

Totol. 

19 

21 

40 

6 

5 

10 

6 

9 

15 

305 

297 

602 

549 

614 

1,068 

615 

560 

1,165 

637 

652 

1.289 

678 

661 

1,839 

540 

606 

hOiS 

546 

517 

1,063 

504 

442 

946 

141 

94 

235 

4,545 

4,270 

8,815 

Netreflis- 

tered 
tonnage. 

6,504 

1,682 

10,426 

973,547 

1,480,006 

1,702,276 

1,734,358 

1,831.254 

1,663,540 

1,631,499 

1.664,629 

874,216 

12,868,980 
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Total 12,101,241 


fV«yW  receiHed  and  ihipped,  DuluUi-Supa 

[Tonii  of  2.000  pounds.) 

ior  .wiMned. 

neecrlption  of  tnigo. 

Qimrtlty. 

prlte. 

v«]..ao.. 

fflf 

biuieta- 

m.4M 

290.  T3S 

iz,aJs[o7it 

7.600,ffJ6 
136,  BW 

ue,88a 
ub.va 

in.  MB 

3&|622 
BDU 

si 

'  io;io7 

t2.3S 

6.26 
4.0D 

2.10.00 

i!a> 

4.00 

150.00 

.60 

1^00 

2.25 
l.M 

15:25 

aao.oo 
6&.aa 

J.Ott 

1.00 
78!  00 
liob 

sooioo 

fUZ,T8e 

i;Sl;J!a 

8,  MS,  000 

ar:::::::::: 

do.... 

4;M9;823 

"■S:S 

1.707,«8 
■      S5,100 

do.... 

do.... 

KS 

^S  ■"""■""- 

"-ZT- 

^1p«o«i 

isf 

SES? 

1" --M-- 

M5.624 

J3,flae 

liT^ll'.^"'' 

;,.;J^" 

»],u.M2a 
5:063:600 

Hon 

'     ■ 

Om.mercefor  tte  Aeod  Q^tt«  laixi  (iMtrffc,  ifinn.,  and  Sijimor,  IKt.,  ■ 
ealendar  year  190S. 

[Ton*  o(  2,000  pounds.) 


RecdpU. 

Ton. 

T«u. 

, 

68,487 

■ass 
as 

4,»02 
368 

3.7n.m 

36^  GW 
766,03! 

'■mS;^ 

1 

8,5«e 

' 

Total  toDa  cargo  entered  and  departed "17, 505, 793 

Valuation 1194, 444,  ^5s 

Total  arrivals  aad  departures 15,  aofc 

Net  registered  tonnage 23,811, '•i'^^ 

0  Doee  not  include  130,699,000  feet  of  l<^  Sn.  t^Ja. 
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ArvivaU  and  clearances  of  vessels  at  Super hr^  Wis.^  for  1902, 


Steam 
Sail.. 


5,321 

886 


Total 6,207 

Arrivals  and  clearances  (not  including  dump  scows)  which  passed  in  and 

out  of  Wisconsin  entry 2, 935 

Averagfe  net  tonnage  of  vessels  (exclusive  of  tugs) 1, 766 

Net  tonnage 9,883,991 

The  storage  capacity  of  Superior  elevators  is  17,875,000  bushels. 

Vessel  report  for  Superior  Harbor  for  calendar  year  190S. 

ENTERING. 
[Tons  of  2,000  pounds.] 


Boats. 

Netrcgi»- 

tered 
tonnage. 

Tons  of 
cargo. 

Number  which  entered  Superior  Harbor  via  Duluth  Canal 

Number  which  entered  Superior  Harbor  light  via  Duluth  Canal 

Number  which  came  in  WlMomdn  entry  and  discharged  at  Superior . 
Number  which  entered  Wisconsin  entry  light  or  with  rafts  in  tow  . . . 

1.039 
768 
214 

1,117 

1,693,156 

1,271,989 

162,946 

1,785,630 

1.649,854 

» 336, 586 

Total 

3,128 

4,913,721 

1,986,440 

DEPARTING. 


Number  which  took  cargo  from  Superior  and  departed  through  Du- 
luth Canal 

Number  which  left  Superior  light  and  departed  through  Duluth 
Canal 

Number  which  loaded  at  Superior  and  departed  through  Wisconsin 
entry 

Number  which  left  Superior  light  and  took  cargo  on  at  Duluth  and 
departed  via  Duluth  C-anal 

Number  which  departed  through  Wisconsin  entry  light  or  with 
booms  in  tow 


Total 


1,279,622 
411, 111 

2.634,393 
473,152 
172,092 


4,970,270 


1,410,872 


«>4. 932,888 


6,343,760 


a  These  figures  do  not  include  113.519,000  feet  of  logs  towed  in  through  the  entry  by  tugs, 
fr  These  figures  do  not  include  126,457  tons  loaded  at  Duluth. 

4^  These  figures  do  not  include  tugs  which  passed  in  and  out  of  the  entry  with  dump  scows  or  with 
veflsela  in  tow. 

Vessel  report  for  Wisconsin  entry  for  calendar  year  190S, 

ENTERING. 
[Tons  of  2,000  pounds.] 


Number  which  came  through  Wisconsin  entry  and  discharged  at 
Superior 

Niunber  which  came  through  Wisconsin  entry  light  or  with  rafts  in 
tow 


Boats. 


214 
1,117 


Net 
registered 
tonnage. 


162,946 
1,785,630 


Tons  of 
cargo. 


o  336,583 


DEPARTING. 


Number  which  took  cargo  at  Superior  and  departed  through  Wis- 
consin entry 

Number  which  departed  through  Wisconsin  entry  light  or  with 
booms  in  tow 


1,268 
349 


2,684,398 
172,092 


6  5,060,846 


a  These  figures  do  not  include  113,519,000  feet  of  logs  towed  in  through  the  entry  by  togB. 
b  These  figures  include  126,457  tons  loaded  at  Duluth. 
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Receipts  and  shipmenU  by  lake  of  leading  articles  during  the  calendar  year  1902,  Superior 

Harbor, 

[Tons  of  2,000  pounds.] 


Receipts. 


Tons. 


Coal 1,764.342 


Building  stone. 

Salt 

Manufactured  iron 

Oil,  fish,  etc 

Qeneral  merchandise 

Ties,  poles,  etc 

Cement,  limestone 

Sand,  gravel,  and  lumber. 


7,269 
17,ft99 
62,683 
22,808 
70,082 
16,659 
21,842 
13,761 


Total 1,986,440 


Shipments. 


Iron  ore 

Copper  

Flour 

Wheat 

Other  grains 

Wool 

Lumber 

Shingles  and  lath 

General  merchandise 
Miacellaneous 

Total 


Tons. 


4,686,318 

33,968 

468.251 

659,808 

342,229 

7,828 

109,197 

20,062 

16,478 

121 


0  6,548,760 


a  Not  including  logs. 
RECAPITULATION. 


Total  receiptj^. . . 
Total  shipments 


Total  receipts  and  shipments. 


Freight. 


Tons. 
1,986,440 
6,348,760 


8,880,200 


Valuation. 


128,325,480 
74,606,662 


97,982,142 


Passengers  deimrting 6, 374 

Passengers  arriving 6, 148 

Total 12,622 

Detailed  statement  of  arrivals  and  clearances  of  vessds,  Superior ,  Wis, ,  for  the  calendar 

year  1902, 


Month. 


March 

April 

May 

June 

July 

August 

September 
October . . . 
November 
December. 


Total, 


Arrived. 

Cleared. 

Total. 

7 
200 

7 
876 

176 

881 

385 

666 

435 

428 

863 

488 

477 

960 

461 

445 

906 

412 

415 

827 

401 

394 

795 

844 

828 

672 

85 

50 

185 

3.128 

3,079 

6,207 

Net  regis- 
tered ton- 
nage. 

18,918 
677,496 
1,040,9U 
1,130,106 
1,293,371 
1,296,441 
1,360,256 
1.436,426 
1,312,816 
318,256 

9,883,991 


Average  net  tonnage  per  vessel,  exclusive  of  tugs,  1,766. 

Of  the  number  of  vessels  reported  for  1902  there  were  5,321  steam  and  886  sailing 
vessels.  The  steamers  were  divided  as  follows:  4,994  freight  propellers,  227  passenger 
and  freight  combined,  265  excursion  boats,  and  708  tugs. 

Statement  of  arrivals  and  clearances  of  vessels  for  the  year  1902, 

Number  of  vessels 6, 207 

Net  tonnage 9,883,991 

New  lines  of  transportation^  Diduth-Superior,  1903.  ^ 

The  Gilchrist  Transportation  Company,  Cleveland,  Ohio,  instead  of  J.  C.  Oilo\^^]c^;^ 
10  steamers  building,  2  old  ones  aaded,  a  total  qI  31  vessels;  D.  T.  Helm^*  ^ 

Duluth,  Minn. 
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The  United  States  Transportation  Company,  Cleveland,  Ohio,  instead  of  W.  W. 
Brown,  5  new  steamers,  a  total  of  12  steamers;  D.  T.  Helm,  agent,  Duluth,  Minn. 

The  Provident  Steamship  Company,  4  new  steamers;  R.  M.  Wolvin,  manager, 
Duluth,  Minn. 

The  Zenith  Steamship  Company,  2  steamers;  G.  A.  Tomlinson,  manager,  Duluth, 
Minn. 

C.  W.  Elphicke  Company,  Chicago,  111.,  2  steamers,  D.  T.  Helm,  agent,  Duluth, 
Minn. 

Henry  Steinbrenner,  Cleveland,  Ohio,  2  new  steamers. 

Additions  to  exigting  lineSf  1903. 

Duluth  Steamship)  Company,  1  new  steamer. 

Superior  Steamship  Company,  1  new  steamer;  G.  A.  Tomlinson,  manager,  Duluth, 
Minn. 

Great  Lakes  and  St.  Lawrence  Transportation  Company,  10  new  steamers  in  place 
of  5  old  ones  last  year;  K.  M.  Wolvin,  general  manager,  Duluth,  Minn. 

W.  A.  Hawgood  &  Co.,  1  new  steamer  and  more  building;  D.  T.  Helm,  agent, 
Duluth,  Minn. 

Anchor  Line,  2  new  steamers;  D.  A.  Christy,  agent,  Duluth,  Minn. 

DULITTH-8UPERIOR   HARBOR,    CALENDAR   YEAR   1902. 

Total  vessel  freight  arrived  and  departed,  17,505,793  tons  of  2,000  pounds,  valued 
at  $194,444,695. 

Increase  in  freight  tonnage  since  1890,  515  per  cent. 

Increase  in  freight  tonnage  during  past  year,  85  per  cent. 

It  is  impossible  to  give  precise  figpures  of  the  marine  commerce  of  the  principal 
ports  of  the  United  States  for  comparison  with  Duluth-Superior  Harbor,  for  the  rea- 
son that  at  ocean  ports  of  the  United  States,  as  well  as  of  foreign  countries,  no  record 
of  domestic  tonnage  is  kept  at  the  custom-houses,  whereas  on  the  Great  Lakes  a  record 
is  kept  of  the  tottu  marine  commerce,  both  foreign  and  domestic.  In  the  principal 
ocean  ports  of  the  United  States  the  tonnage  of  the  local  and  coastwise  (domestic) 
marine  commerce  is  several  times  greater  than  that  of  the  foreign. 

Any  comparison,  therefore,  of  the  relative  marine  commerce  of  lake  and  ocean 
ports  based  solely  upon  custom-house  records  is,  for  the  reason  just  stated,  incorrect 
and  misleading. 

From  commercial  statistics  (published  in  the  Report  of  the  Chief  of  Engineers, 
U.  S.  Army,  for  1902)  furnished  by  boards  of  trade  and  commercial  and  maritime 
exchanges  to  officers  of  the  United  States  Corps  of  Engineers  in  charge  of  improve- 
ments at  the  various  ocean  ports  it  would  appear  that,  baseil  upon  annual  vessel 
freight  arriving  and  departing,  the  relative  standing  of  the  principal  ports  of  the 
Unfted  States  is  now  as  follows:  (1)  New  York,  (2)  Philadelphia,  (3)  Duluth- 
Superior,  (4)  Boston. 

The  navigation  season  for  Duluth-Superior  Harbor  averages  only  about  eight 
months  per  annum,  while  for  the  three  ocean  ports  mentioned  above  navigation  is 
carried  on  during  twelve  months.  Considering  the  mean  monthly  freight  move- 
ment during  the  season  of  navigation,  Duluth-Superior  Harbor  stands  next  to  New 
York. 

REMARKS — DULITTH-SUPERIOR  HARBOR,    1902. 

Vessel  tonnage. — ^The  net  registered  tonnage  is  given  and  is  obtained  from  vessel 
reports  made  to  this  office,  and  checked  by  official  marine  directories. 

ValucUions. — Valuations  of  freight  were  obtained  from  the  various  trade  journals, 
commercial  records,  and  the  principal  wholesale  dealers,  and  are  based  on  average 
wholesale  prices  on  board  vessels  for  exports  and  landed  on  wharves  for  imports. 

Car^o  received. — Two  million  nine  hundred  and  thirty- two  thousand  five  nundred 
and  nmety  tons  of  cargo  were  received  through  the  Duluth  Canal,  and  345,207  tons, 
not  incluaing  logs,  through  the  Wisconsin  entry.  One  hundred  and  thirteen  mi^ 
lion  five  hundred  and  nineteen  thousand  feet  B.  M.  of  logs  came  through  the  Wis- 
consin Entry,  of  which  amount  72,149,000  feet  B.  M.  came  to  Duluth. 

Cargo  departing. — Nine  million  one  hundred  and  sixty-eight  thousand  six  hundred 
and  nfty-one  tons  of  cargo  departed  through  the  Duluth  Canal,  and  5,059,345  tons 
through  the  Wisconsin  entry.  Of  the  latter  amount  1^,457  tons  w«re  loaded  at 
Duluth. 

Cargo  tons. — All  freight  tons  used  in  this  report  are  of  2,000  poimd& 

Wheat  and  other  grains  show  an  increase  of  2,784,855  busnels,  with  a  yalnali<m 
over  $3,247,277  greater  than  in  1901. 
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Receipts  of  coal  (hard  and  soft)  show  a  decrease  of  195,722  tons,  with  a  decrease 
in  valuation  of  $173,131  under  those  of  1901. 

Iron  ore  shows  an  increase  of  4,420,033  tons  over  1901. 

The  total  freight  traffic  of  17,505,  793  tons  shows  an  increase  of  4,532,420  tons  over 
1901,  with  a  valuation  of  $:i:^,138,876  more  than  in  1901. 

The  Wisconsin  Entry  has  an  increase  of  2,074,086  net  registered  tons  and  2,159,671 
tons  of  freight  over  1901. 

The  total  number  of  passengers  arriving  and  departing  was  121,292,  an  increase  of 
23,878  over  1901  and  85,41K)  over  1895.  Part  of  this  increase  was  due  to  local  excur- 
sion business. 

Average  net  registereil  tonnage  recorded  at  Duluth,  exclusive  of  tugs,  1,568. 

Vessels  reirorded  at  Duluth  Canal  were:  Entering,  4,595;  departing,  4,250.  Net 
r^stered  tonnage  of  vessels  entering,  6,705,150;  net  registered  tonnage  of  vessels 
dex)arting,  6,128,780;  total  number  oi  vessels  entering  and  departing,  8,845;  total 
net  registeretl  tonnage  of  vessels  entering  and  departing,  12,833,930. 

Average  net  registered  tonnage  of  vessels  arriving  at  and  departing  from  Superior, 
exclusive  of  tugs,  was  1,766. 

Vessels  recorded  at  Wisconsin  entry  were:  Entering,  1,331;  departing,  1,604;  total, 
2,935.  Net  registered  txjnnage  of  vessels  entering,  2,190,785;  aepartmg,  2,787,882; 
total,  4,978,667. 

Average  number  of  tons  cargo  received  per  day  at  Duluth  and  Superior,  12,754. 

Average  number  of  tons  cargo  shipped  per  day  from  Duluth  and  Superior,  56,016. 

The  navigation  season  covered  a  period  of  two  hundred  and  sixty-four  days. 
This  is  reckoned  from  tirst  departure  for  and  last  arrival  from  the  lower  lakes,  llie 
open  season  for  Duluth-Sujwrior  Harbor  to  and  from  Lake  Superior  ports  only  was 
much  longer,  as  some  local  boats  ran  every  month  of  the  year. 

Duluth  Canal. — First  boat  departed  for  lower  lakes  March  30. 

First  entered  from  lower  lakes  April  6. 

Last  boat  departe<i  for  lower  lakes  December  8. 

Last  boat  arrived  from  lower  lakes  December  18. 

North-shore  boats  were  running  at  close  of  calendar  year. 

Wisconsin  enlnj. — First  boat  amve<l  from  lower  lakes  April  6. 

First  boat  departed  for  lower  lakes  April  7. 

Ijast  boat  arrived  from  lower  lakes  December  18. 

Last  boat  departed  for  Duluth  December  24. 


K   K  4. 

IMPROVEMENT  OF  HARBOR  AT  PORT  WING,  WISCONSIN. 

By  act  of  Congress  approv^ed  June  13, 1902,  the  following  provision 
was  made  for  the  improvement  of  this  harbor: 

Improving:  the  harbor  at  Port  Winp,  Wisconsin,  in  accordance  with  the  report 
submitted  in  Houi?e  Document  Numbered  One  hundred  and  fourteen.  Fifty-sixth 
Congress,  first  se^ssion,  for  a  harbor  of  refuge,  twenty-five  thousand  dollars:  Providedy 
Tliat  no  ])art  c>f  wiid  sum  shall  be  expended  until  the  title  of  the  land  necessary  for 
the  establishment  of  said  harbor,  according  to  said  report,  shall  have  been  properly 
and  legally  convoyed  by  or  through  the  authorities  of  Port  Wing  to  the  United 
States  Government. 

In  1902  the  citizens  of  Port  Wing  took  step.s  which  resulted  in  the 
conveyance  to  the  United  States  of  a  tract  of  land  containing  about  7 
acres  which  was  needed  for  the  purpose  of  harbor  improvement.  Its 
boundaries  are  shown  on  the  accompanying  map. 

For  approved  project,  see  current  summary,  page  468. 

Upon  tne  acquirement  by  the  United  States  of  the  necessary  land, 
and  after  due  adv^ertisement,  contract  was  entered  into  with  Iiugo  & 
Tims,  dated  March  28,  1903,  for  building  the  east  pier,  800  feet  long, 
building  a  pile  revetment  V2{)  feet  long  at  inner  end  of  east  pier^ 
dredging  a  channel  75  feet  wide  and  15  feet  deep  through  the  entrance- 
and  partly  dredging  out  the  proposed  slip  along  the  slough. 
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Work  under  the  contract  began  June  1,  1903.  During  the  month 
of  Juno  there  were  dredged  24,333  yards,  giving  a  channel  through 
the  entrance  14  feet  at  low-water  datum  for  a  narrow  width,  and  mak- 
ing it  possible  for  a  vessel  drawing  15  feet  to  pass  through  the  entrance 
at  the  present  stage.  A  trench  has  been  dredged  12  feet  deep  for  the 
east  pier,  and  the  ouilding  of  this  pier  was  commenced  June  15. 
The  channel  will  be  widened  »ome  further  under  the  present  contract 
The  available  balance  and  the  appropriation  recommended  will  be 
expended  for  the  completion  of  the  project. 

Money  statement. 

July  1,  1902,  balance  unexpended $25, 000. 00 

June  30,  1903,  amount  expended  during  fiiscal  year 781. 36 

July  1,  1903,  balance  unexpended 24, 218. 64 

—       * 

July  1,  1903,  amount  covered  by  uncomplete<l  contracts 23, 500. 00 

Amount  (estimated )  required  for  completion  of  existing  project 19, 992. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1905,  in  addition  to  the  balance  unexpended  July  1,  1903 19, 992. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

APPROPRIATIONS 

By  act  of  Congress  approved  June  13,  1902 $25, 000 


CONTRACT   IN   FORCE. 


Contract  was  entered  into  March  28, 1903,  with  Hugo  &  Tims,  of  Duluth,  Minn., 
approved  by  Chief  of  Engineers  April  16,  1903,  for  pier  work  and  dredging  at  Port 
Wing,  Wis.,  work  to  commence  as  soon  as  navi^tion  will  permit  in  the  spring  of 
1903,  and  Ixj  completed  bv  October  1,  1903.  Prices  as  follows:  For  entrance  pier, 
$13.60  per  linear  f(K>t;  for  dredging,  21  cents  per  cubic  yard;  for  back  filling,  21  cents 

>er  cubic  yard;  for  riprap  of  sandSone,  $1.45  per  ton  of  2,000  pounds;  for  revetment, 

12  per  linear  foot. 


^: 


CX)MMERCIAL  STATISTICS. 


Arrimls  and  clearances  of  vessels  at  Part  Wing,  TFV«.,  far  calendar  year  1902, 


Vessels. 


Steam. 
Sail . . . 


Total. 


Arrivals. 

Clearances. 

Total. 

417 
11 

417 
11 

8S4 
22 

428 

428 

a866 

Tonnage. 


124.170 
13,330 

a  137,600 


a  Partly  estimated. 


Freight  received  and  shipped. 

General  merchandise 

Coal,  hard 

Lumber.  19.120.000  feet  B.  M 

Cedar  poles  (48.240) 

Cedar  ties  (76.760) 

Total 

6  Tons  of  2,000  pounds. 


Valuation. 


$266,000 

166 

291,600 

73,300 

30,704 


668,400 
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K  K  5. 

IMPROVEMENT  OF  HARBOR  AT  ASHLAND,  WISCONSIN. 

Prior  to  June  30,  1903,  no  work  had  been  done  upon  this  project 
since  1900.  For  further  details  see  pages  2863-2864,  Appendix  K  K, 
Rejport  of  the  Chief  of  Engineers,  United  States  Army,  for  1901. 

By  act  of  Congress  approved  June  13, 1902,  the  sum  of  $40,000  was 
appropriated  for  continumg  improvement  and  for  maintenance  of  this 
work. 

Contracts  have  been  entered  into  for  the  expenditure  of  this  appro- 
priation as  follows: 

1.  For  dredging  an  extension  of  the  harbor-front  channel  to  the 
westward,  James  Pryor,  contractor.  Under  this  contract  20,833  yards 
have  been  removed,  at  a  price  of  24  cents  per  yard.  Work  under  this 
contract  was  commencea  June  15  and  completed  June  26,  1903.  It 
has  resulted  in  extending  the  former  channel  about  900  feet  to  the 
westward  in  the  vicinity  of  the  wharves  of  the  Keystone  Lumber  Com- 
pany and  the  Barker  Lumber  Company.  This  extended  channel  lies 
150  feet  away  from  the  harbor  line  and  parallel  thereto,  and  has  a 
width  of  about  100  feet  and  a  depth  of  20  feet  at  low-water  datum.  It 
will  accommodate  the  largest  vessels.  The  present  termination  of  the 
dredged  channel  is  nearly  on  prolongation  of  the  west  line  of  Beaser 
avenue. 

The  material  dredged",  consisting  of  a  mixture  of  sand  and  cla}',  was 
dumped  alongside  the  United  States  breakwater,  for  the  purpose  of 
strengthening  this  structure. 

2.  A  contract  entered  into  with  A.  Donald  &  Co.,  dated  March  23, 
1903,  provides  for  placing  riprap  alongside  and  on  top  of  a  portion  of 
the  breakwater,  which  is  a  temporary  structure  of  piles  and  slabs,  so 
as  to  form  a  rubble  mound  with  the  present  breakwater  as  a  hearting. 

Previous  to  this  work,  it  should  be  stated,  a  large  quantity  of 
dredged  material  from  the  United  States  channel  and  from  private 
slips liad  been  dumped  alongside  the  breakwater  during  recent  years, 
amounting  to  probably  as  much  as  300,000  yards,  for  the  purpose  of 
forming  a  partial  embankment  of  earth  and  to  serve  as  a  loundation 
for  the  riprap  embankment.  This  earth  fill  raised  the  lx)ttom  to  a 
height  of  10  feet  or  more  for  the  greater  portion  of  the  length  of  the 
breakwater,  and  it  is  expected  that  more  will  be  added.  All  private 
dredgings  are  required  by  this  office  to  be  so  deposited.  This  earth 
fill  has  therefore  been  placed  without  cost  to  the  United  States,  except- 
ing for  the  salary  of  an  inspector  to  watch  and  direct  the  private 
dumping  at  time's. 

The  work  of  depositing  rock  under  the  present  contract  began  June 
6,  1903.  Up  to  June  30, 1903,  2,722  tons  had  been  placed,  at  a  contract 
price  of  85  cents  per  ton  of  2,000  pounds.  This  revetted  156  linear 
feet  of  the  breakwater,  beginning  at  the  east  end  of  the  older  and  nar- 
rower portion  (20  feet  wide),  which  was  built  in  1889  and  is  the  most 
decayed.  The  point  of  beginning  is  1,021'feet  from  the  extreme  east- 
erly end  of  the  oreakwater. 

The  rock  is  sandstone  from  the  Houghton  Point  quarries,  about  6 
miles  distant.     The  pieces  which  form  the  slopes  and  covering  are  f rovcs. 
25  to  50  cubic  feet  in  size.     Smaller  rock  is  placed  at  the  bottom,  rvo^-^sJv* 
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to  the  pier,  so  that  the  entire  product  of  the  quarry  is  utilized.  About 
31,000  tons  will  be  placed  under  present  contract,  at  a  cost  (includinfjr 
administration)  of  anout  $29,000.  The  cost  per  linear  foot  is  now  esti- 
mated at  about  $24,  including  an  allowance  for  settling  and  finishing 
off,  making  probable  cost  of  revetting  the  entire  7,363  linear  feet  of 
breakwater  ^17(),712. 

A  survey  made  in  July,  1902,  of  the  harbor-front  channel  showed 
comparatively  little  shoaling  since  it  was  dredged  by  the  United  States 
in  181)7. 

Available  balance  and  appropriation  recommended  will  be  applied  to 
further  dredging  and  maintenance.    * 

Money  statement, 

July  1,  1902,  balance  unexpended $40, 829. 37 

June  30,  1903,  amount  expended  during  fiscal  year 2, 027. 93 

July  1,  1903,  balance  unexpended 38, 801. 44 


July  1,  1903,  amount  covered  by  uncompleted  contracts 31 ,  000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 386, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $25, 000. 00 

For  maint  enance  of  improvement 100, 000. 00 

125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS   FOR   IMPROVING    HARBOR   AT  ASHLAND.  WIS. 


By  act  of  Congress — 

Approved  August  5, 1886. . .  $22, 500 

Of  August  11,  1888 60,000 

Approved     September     19, 

1890 60,000 

Approved  Jul v  13,  1892 45, 000 

Of  August  18,  *1894 25, 000 


By  act  of  Congress — 

Passed  June  3,  1896 $27,000 

Approved  March  3,  1899  ...  35, 000 

Approved  June  13, 1902 40, 000 

Total 314,500 


ABSTRACT   OF   CX)NTRACT    IN    FORCE. 


Name:  A.  Donald  &  Co.,  Ashland,  Wis. 

Kates:  85  cents  per  ton  of  2,000  poimds  of  riprap  in  placte  on  tlie  breakwater. 

Approved:  April  20,  1903. 

To  begin  spring  of  1903  and  complete  Deciember  1,  1903. 


COMMERCIAL  STATISTICS. 

Arrivah  ai\d  cleararices  of  vessels  for  1902, 


Number. 

Netre^iii- 
tered  ton- 
nage. 

Arrivals 

1,909 

i.auv 

a2. 061.848 

Clearances -      

02, 061.847 

Total 

2,618 

4.108,696 

a  Estimated. 
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Principal  articles  of  export  and  import  for  1902. 


Shipmenta. 


Iron  ore 

Pig  iron 

Lumber  (228.744.020  feet ) 


Total. 


Tods. 


3,980,400 

10, 814 

843,116 


4,334,830 


Receiptfl. 


Coal,  hard . . . 

Coal,  soft 

Merchandise 


Total 


Tons. 


12,776 

276,308 

2,041 


291,120 


Total  receipts  and  shipments,  4,625,450  tons. 

Total  valuation,  $16,701,927. 

Logs  received,  202,350,000  feet  B.  M. 


K  K6. 


IMPROVEMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

For  further  details  see  Annual  Report  of  the  Chief  of  Engineers, 

U.  S.  Army,  for  1896. 

«  «  «  «  «  «  i^ 

Soundings  taken  in  May,  1903,  show  a  shoaling  of  from  1  to  2  feet 
in  the  entrance  and  harbor  since  the  last  complete  soundings  of  1891). 
The  present  available  or  least  depth  along  tne  line  of  best  water  at 
low- water  datum  is  as  follows:  In  lake  in  front  of  entrance,  14  feet; 
between  the  entrance  piers,  12i  feet,  except  near  the  extreme  inner 
end.  where  there  is  a  bar  with  but  11  feet;  from  the  entrance  piers  up 
to  tne  lumber  dock  and  the  Commercial  dock,  10  feet. 

A  survey  of  the  harbor  and  of  the  river  up  to  a  distance  of  about 
five-eighths  of  a  mile  above  the  bridge  was  made  in  June,  1903,  under 
directions  of  this  office,  by  H.  H.  Wadsworth,  assistant  engineer.  A 
reduced  copy  of  the  resulting  map  accompanies  this  report. 

By  act  of  Congress  approved  cJune  13,  1902,  the  sum  of  $5,000  was 
appropriated  for  the  maintenance  of  this  work.  This  sum  will  be 
mostly  expended  in  dredging  the  harbor  above  the  entrance  piers, 
work  on  which  began  June  29,  1903,  and  is  now  in  progress.  Con- 
tractor, James  Pry  or.  Amount  to  be  dredged,  about  18,000  vards. 
Price,  23  cents  per  yard.  This  price  is  high,  and  the  amount  of  work 
te  be  done  is  small,  on  account  of  the  small  size  of  the  contract  and 
the  distance  necessary  to  tow  the  dredge.  The  amount  to  be  dredged 
is  insufficient  for  a  proper  deepening  of  the  harbor  in  accordance  with 
the  approved  project. 

Available  balance  and  appropriation  recommended  will  be  applied 
to  further  dredging  and  maintenance. 

Money  statement. 

July  1,  1902,  balance  unexpended $5, 320. 27 

Juiie  30,  1903,  amount  expended  during  fiscal  yt^iir 16:^.  40 


5, 156. 87 
10.00 


July  1,  1903,  balance  unexpended 

July  1,  1903,  outstanding  liabilities 

July  1,  1903,  balance  available 5,146.87 

July  1,  1903,  amount  covered  by  uncouipL  ted  coiitrui  t? 4, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :^, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1903 10,000. 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Juhq 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  ol  \%^. 
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ABOTRACT  OF  APPROPRIATIONS  FOR  IMPROVING   HARBOR  AT  ONTONAQON,  MICH. 


By  act  of  Conjjjress— 

Approved  March  2,  1867 . . .  $97, 600 

Approved  July  7,  1870 10, 000 

Approved  June  23. 1 874 23, 000 

Approved  March  3,  1875 ...  25, 000 

Approved  August  14,  1S76. .  15, 000 

Approved  June  18, 1878 15, 000 

Approved  March  3,  1879  ...  17, 000 

Approved  June  14,  1880 15, 000 

Approved  March  3,  1881 ...  20, 000 

Paased  August  2,  1882 20, 000 

Approy^  July  5,  1884 15, 000 


By  act  of  Congress — 

Approved  August  5, 1886. . . 

Passed  August  11, 1888 

Approved  September  19, 1890 

Approved  July  13,  1892 

Pawed  August  7, 1894 

Passed  June  3, 1896 

Received  on  account  of  dam- 
age to  piers 

Approved  June  13, 1902 


$13, 000 
12,500 
10,000 
20,000 
7,000 
10,000 

28 
5,000 


Total 350,128 


CONTRACT  IN   FORCB. 


With  James  Pryor,  of  Houghton,  Mich.,  approved  April  6,  1903,  for  dredging,  at 
>  cents  per  cubic  yard.    Work  began  June  29,  1903,  and  to  be  completed  within 


23 

one  month. 


COMMERCIAL  8TATI8TI0B. 


Arrivals  and  clearances  of  vessels  for  1902, 


Class. 

Number. 

Net 
reglnteied 
tonnage. 

Arriyalfl 

Steamers 

144 
144 

25  200 

Clearances 

do 

25,200 

Total 

288 

50,400 

Principal  articles  received  and  shipped^  1902. 


Receipts. 


General  merchandiHC 

Coal 

Cedar  poles 

Total 


Tons. 


2,122 

300 

1,876 


a4,297 


Shipments. 


General  merchandise 

Shingles 

Lumber 

Fish 

Farm  produce 


Total 


Tons. 


2a 

160 

in 

170 


al,4S8 


a  Does  not  include  logs. 
Logs  received,  2,250,000  feet  B.  M.;  logs  shipped,  1,500,000  feet  B.  M. 

Freight  received  and  shipped. 
[Tons  of  2,000  pounds.] 


Items. 


General  merchandise tons. 

Coal do.. 

Fish do.. 

Farm  produce do. . 

Cedar  poles number. 

Shineles M. 


ipic 
ibe 


Lumber M  feet  B.  M. 

Logs do.. 

Total  valuation 


Quantity. 


2,365 

300 

170 

83 

15.000 

1,600 

588 

8,790 


ValnatioiL 


1854,750 

1.575 

17,000 

8,800 

23,900 

8,064 
46.875 


463.806 


OP 

ON  HARBOR, 
HIGAN. 


D-  I  I  I   I  I 
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K  K7. 

IMPROVEMENT  AND  OPERATING  AND  CARE  OF  WATERWAY  FROM 
KEWEENAW  BAY  TO  LAKE  SUPERIOR,  MICHIGAN. 

For  details,  see  pages  2868-2871,  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  and  pages  2030-2033,  Annual  Report  of  the  Chief 
of  Engineers  for  1902. 

IMPROVEMENT  OF    WATERWAY. 

The  act  of  June  3,  1896,  authorized  continuous  contracts  for  the 
improvement  of  this  waterway  to  the  amount  of  $1,065,000. 

The  following  amounts  have  been  appropriated  under  this  act  to 
carry  out  the  approved  project: 

Sundry  civil  act  of — 

June  4,  1897 $350,000 

July  1,  1898 460,000 

Junes,  1900 110,000 

March  3,  1901 146,000 

March  3,  1902 10,000 

Total 1,065,000 

The  work  of  dredging  under  contract  with  James  Pryor,  dated 
March  17,  1902,  is  still  in  progress  under  extension  of  time. 

At  the  upper  canal  the  work  done  consisted  in  the  removal  of 
37,533  cul)ic  yards  of  hard  material  and  bowlders  from  between  the 
breakwater  piers  along  the  channel,  to  a  width  of  400  feet  and  a  depth 
of  25  feet,  and  the  channel  between  the  old  entrance  piers  was  also 
deepened. 

At  the  head  of  Portage  Lake,  along  the  course  from  Rouleau  Point 
to  the  canal,  a  channel  depth  of  from  20  to  24  feet  was  secured  by  the 
removal  of  39,454  yards  of  mostly  soft  material. 

In  Portjige  River  from  Cut  4  to  Keweenaw  Bay  93,198  yards  were 
dredged  in  deepening  and  straightening  the  channel,  and  83,948  yards 
from  Cut  4  to  above  Princess  Point,  the  latter  being  a  very  hard 
material,  consisting  in  some  places  of  a  shaly  sandstone. 

Since  the  completion  of  the  breakwaters  at  the  upper  entrance  no 
further  shoaling  nas  occurred  at  that  point,  which  formerly  required 
annual  dredging  in  the  spring. 

The  present  dimensions  01  channel  through  this  waterway  are  as 
follows,  all  the  depth's  being  referred  to  low-water  datum: 

At  upper  entrance  inside  the  breakwaters  the  approach  to  the  old 
entrance  piers  is  25  feet  deep  for  a  width  of  400  feet  Between  the 
old  entrance  piers  the  depth  is  20  feet  for  a  width  of  200  feet. 

The  upper  canal  is  19  feet  deep  and  120  feet  wide,  except  at  one 
place  just  below  Lily  Pond,  where  the  depth  is  18  feet. 

Lily  Pond  is  19  feet  deep  and  600  feet  wide.  At  head  of  Portage 
Lake,  on  the  course  between  the  upper  canal  and  Rouleau  Point,  20 
feet  deep,  160  feet  wide. 

Portage  Lake  has  a  least  depth  of  19  feet  along  the  vessel  course, 
excepting  at  a  point  about  H  njiles  south  of  the  south  end  of  the 
upper  canal  on  the  Rouleau  Range  course,  and  seven-eighths  mile  north 
of  the  High  Point  light,  where  there  is  found  a  least  depth  of   ^^^ 
feet.     The  general  depth  is  much  greater. 
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Portage  River,  from  Portage  Lake  to  Princess  Point,  least  depth 
20  feet,  width  75  to  120  feet.  From  Princess  Point  to  Stone  dock, 
depth  21  feet,  width  generally  120  feet,  but  only  90  feet  at  Cut  3. 
From  Stone  dock  to  Keweenaw  Bay,  22  feet  deep  and  120  feet  wide. 

Dredging  under  the  present  contract,  which  is  expected  to  be  com- 
pleted m  August,  1903,  will  further  widen  and  deepen  the  channel 
above  Princess  Point. 

The  watchman's  house,  which  was  under  construction  at  the  begin- 
ning of  the  fiscal  year,  was  fully  completed  in  July,  1902,  at  a  cost  of 
$2,437.  A  small  wharf  was  built  in  front  of  this  house  and  some 
bank  protection,  at  a  cost  of  $110  for  the  driving  of  piles  and  a  small 
amount  of  new  timber,  the  timber  being  mostly  taken  from  an  old 
revetment  and  the  labor  being  performed  by  the  crew  of  the  Govern- 
ment launch. 

No  further  work  is  contemplated  under  the  head  of  improving 
waterway,  as  the  dredging  now  under  contract  will  use  up  the  available 
funds. 

As  there  still  remain  several  places  where  there  is  a  deficiency  in 
depth  or  width,  as  already  stated,  additional  funds  will  be  needed  in 
order  to  complete  the  channels  to  the  full  dimensions  of  the  author- 
ized project — that  is,  to  give  a  width  and  depth  of  120  feet  and  20  feet, 
respectively. 

The  available  funds  and  appropriation  recommended  will  be  used  in 
dredging  and  maintenance. 

OPERATING   AND  CARE. 

Location. — ^The  Portage  Lfake  ship  canals  constitute  the  waterway 
across  Keweenaw  Point  in  the  State  of  Michigan,  from  Keweenaw 
Bajr  to  Lake  Superior,  there  being  about  25  miles  of  water  route,  con- 
sisting of  5i  miles  of  Portage  River,  with  its  four  cuts,  17  miles  of 
Portage  Lake,  and  2i  miles  in  the  upper  canal  from  the  head  of  Port- 
age Lake  to  Lake  Superior. 

Under  authoritv  of  the  river  and  harbor  act  of  September  19,  1890, 
the  Secretary  of  War  allotted  $9,000  for  operating  and  care  of  canals 
and  other  works  of  navigation,  to  be  applied  to  Portage  Lake  and  Lake 
Superior  canals,  Michigan,  for  the  fiscal  year  ending  June  30,  1903. 

The  approved  project  for  the  expenditure  of  this  allotment  is  to  main- 
tain the  depth  and  width  obtained  by  the  work  of  improvement;  to 
keep  a  record  of  the  vessels  and  their  tonnage  using  the  canals;  to 
exercise  the  necessary  care  in  enforcing  regulations  for  the  use  of  the 
canals:  to  make  f  req^uent  surveys  to  determine  changes  and  to  check  up 
work  done  in  dredging;  to  guard  against  encroachments  on  the  legally 
established  harbor  lines,  and  to  perform  other  work  incident  to  the 
operation  and  care  of  the  canals.  The  amount  allotted  has  been 
expended  in  removing  2.336  cubic  yards  of  material  from  the  channel 
near  Princess  Point,  unaer  contract  with  James  Pryor  dated  March  17, 
1902,  at  a  cost  of  $397.06,  for  repairs  to  piers  and  revetments,  exten- 
sive surveys  for  a  new  chart  of  the  waterway,  and  in  carrying  out  the 
other  routine  requirements  of  the  project. 

Two  watchmen  have  been  employed,  W.  W.  Van  Patten  at  the 
upper  canal  and  Alex.  McArthur  at  Portage  River.  Each  has  kept  a 
record  of  all  passing  vessels  and  rafts,  reported  damage  to  piers  and 
revetments  from  collisions,  violations  of  rules  and  regulations,  and 
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read  a  water  gauge.  The  watchman  at  upj)er  canal  also  kept  a  record 
of  three  wave  dynamometers  located  on  tne  breakwater  piers. 

Encroachments  upon  public  channels  by  structures  or  by  dumping 
of  material  or  refuse  has  been  watched  and  prevented.  Water-gauge 
readings  at  Houghton  have  been  continued  thrice  daily.  This  gauge 
is  well  referred  to  low-water  datum  and  to  sea  level,  and  being  well 
protected  from  the  waves  and  swells  of  the  lake,  furnishes  a  good 
standard  for  the  stage  of  Lake  Superior. 

Maps  and  tracings  are  being  made  of  survey  work  of  the  entire 
waterway,  and  these  will  be  forwarded  to  the  United  States  Lake 
Survey,  Detroit,  as  soon  as  completed. 

The  immediate  charge  of  this  waterway  has  continued  under  the  man- 
agement of  Mr.  G.  A.  Marr,  as  assistant  engineer  and  superintendent. 

Money  ntateitients. 

IMPROVEMENT. 

July  1,  1902,  balance  unexpended $51,003.44 

June  30,  1 903,  amount  expended  during  fiBcal  year 42, 437. 72 

July  1,  1903,  balance  unexpended 8, 565.  72 

July  1,  1903,  outstanding  liabiliticfl 4, 167. 92 

July  1,  1903,  balance  available 4, 397. 80 


July  1 ,  1903,  amount  covered  by  uncompleted  (contracts 4, 000. 00 


\ mount  that  can  be  profitably  expended  in  fiscal  yeax  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1903 10, 000. 00 

Submitted  in  compliance  with  re(^uirements  of  sundry  civil  act  of  June 

[    4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


OPERATING  AND  CARE  OF  CANAI^. 


July  1,  1902,  amount  allotted  for  fiscal  year  1903 $9,000.00 

June  30,  1903,  amount  expended  during  fiscal  year  1903 9, 000. 00 


July  1,  1903,  amount  allotted  for  fiscal  year  1904 15,500.00 


APPROPRIATIONS. 

Act  September  19,  1890: 

For  the  purchase  of  Portage  canals $350, 000. 00 

For  maintenance  to  June  30,  1902 10, 000. 00 

For  harbor  lines.  Portage  Lake 5, 128. 70 

Total 365,128.70 

The  above  amounts  were  expended  for  the  purposes  for  which  appropriated. 


ABSTRACT  OP  APPROPRIATIONS   FOR  IMPROVING   WATERWAY   FROM    KEWEENAW  BAY  TO 

LAKE  SUPERIOR,   MICHIGAN. 


By  act  of  Congress — 

Approve<l  J uly  13,  1892 . .  $50, 000 

Of  August  18,  1894 130,000 

Passed  June  3,  1896 50, 000 

Approved  June  4,  1897 . . .  350, 000 

Approved  July  1 ,  1898 . . .  450, 000 


By  ac^t  of  Congress — 

Approved  June  6, 1900. . 
Approved  March  3,  1901 
Approved  June  28, 1902. 


$110,000 

145,000 

10,000 


Total 1,2Q^,^**^ 
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The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
expended.  The  amount  expended  under  the  different  classes  of  work  includes  the 
cost  of  examinations,  soundmgs,  superintendence,  buoying,  and  contingencies: 

Dredginff $496,000.00 

Pier  work,  revetment,  etc 781, 028. 28 

Purchase  of  land 9,406.00 


Total 1,286,434.28 

AUotmenU  for  operatinp  and  care  of  Portage  Lake  and  Lake  Superior  canaUj  Michigan, 
from  the  permanent  indefinite  appropriation  of  act  of  July  5,  1884i  for  operating  and  cart 
of  canals,  etc. 


Julyl,  1892 $31,028 

July  1,  1893 11,647 

Julyl,  1894 8,000 

Julyl,  1895 11,500 

July  1,  1896 8,300 

Julyl,  1897 8,300 

Julyl,  1898 8,300 


Julyl,  1899 $8,300 

Julyl,  1900 8,300 

Julyl,  1901 8,500 

Julyl,  1902 9,000 

July  1,  1903 15,500 

Total 136,675 


Previous  to  the  1902  allotment  all  the  amounts  were  expended  in  maintaining 
the  canals,  except  $117.36  of  the  1892  allotment,  which  amount  reverted  to  the 
Treasury.  The  $15,500  allotted  July  1, 1903,  will  be  expended  during  the  fiscal  year 
ending  June  30,  1904. 


ABSTRACT  OF  OONTRACTB  IN   FORCB  JUNE  30,    1903. 


Name  and  addreM 
of  contractor. 

Kind  of  work. 

Sec- 
tion. 

Rate  per 
cubic 
yard. 

Date  of  ap- 
proval. 

Date  for  be- 
ginning work. 

Date  for  com- 
pletion. 

James  Pryor,  Hough- 
ton, Mich. 

Dredging 

1 
2 
8 
4 
5 

10.19 
.10 
.17 
.10 
.10 

Apr.  1,1902 

May  10.1902 

a  Nov.    1,1902 

a  Extended  for  a  reasonable  time  by  authority  of  Chief  of  Engineers,  October  2S,  1902.    Inspection 
expenses  charged  to  the  contractor. 

OOMMKRCIAL  STATISTICS. 

Statistics  of  vessels  passing  through  the  canals  during  the  calendar  year  1902, 


Bound  up. 

Bound  down. 

Number. 

Net  ton- 
nage. 

Number. 

Net  ton- 
nage. 

m^*^ 

1,386 
662 

1,830,406 
870,687 

841 
819 

686,472 
208.491 

Sail 

Total 

1,988 

1,701,096 

1,160 

789,968 

Total  number  of  vessels  up  and  down 3, 098 

Total  net  tonnage  of  veasels  up  and  down 2,491,058 
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Statistics  of  tugs  passing  through  the  cancUs  during  the  calendar  year  190$, 


Trips number. 

Net  regisU'red  tonnage 

VessclH number. 

Scows do. . . 

Rafts do... 

Booms do. . . 

Logs M.  ffeet. 

Lumber do. . . 

Timber do. . . 

Cord  wood cords. 

Building  stone tons. 

Coal do... 

Manufactured  iron do. . . 

Brick M. 

Clay *. tons. 

Sand do... 

Gravel do. . . 

Miscellaneous  merchandise do. . . 


Bound ! Bound 
up.       down. 


770 

29,863 

22 

448 

89 

72 

19.154 

7,798 

2,867 

1,833 

21,367 

70 


478 


900 
'408 


29,572 

11 

446 

69 

68 

11,288 

227 

240 


2,076 
250 
680 


190 


1.215 
228 


Statement  of  freight  and  passengers  carried  through  the  Portage  Ijdke  and  Lake  Superior 

canals,  190$. 


Bound  up. 


Coal: 

Hard 

Soft 

Manufactured  iron 

Salt 

Copper 

Limestone 

Oil 

Building  stone 

Lumber 

Stamp  sand 

Miscellaneous  merchandise 

Total 

Total  down 

Total  through  canalb 
Local,  estimated 

Grand  total 


Tons. 


70,011 

988.099 

20,774 

20,387 

80,396 

53,981 

5,455 

6,268 

17,889 

3,443 

168,601 


1,876.807 
1.044,024 


2,419,831 
.    112,992 


2,632,823 


Bound  down. 


Copper 

Grain 

Wheat 

Flour 

Building  stone 

Iron  ore 

Pig  iron 

Lumber 

Flaxseed 

Stam  p  sand 

Gravel 

Coal,  soft 

Miscellaneous  merchandise 

Total 


Tons. 


56,660 

6,600 
26,181 
44,829 

5,200 
198,636 

1,688 

681.816 

20.600 

18,260 

9,300 
14,856 
17,210 


1,044,024 


Statistics  of  vessels  passing  through  the  upper  canal  (Portage  Ijake  ship  canals)  for  the 

calendar  year  190$. 


Steam  vessels. 

Sailing  vessels. 

Number. 

Net  ton- 
nage. 

Number. 

Net  ton- 
nage. 

Bound  up 

1,189 
670 

1,159,401 
450,636 

433 
264 

274,784 

B«>und  down 

147,054 

TRANSPORTATION   LINES. 


In  regard  to  this  report,  usually  given,  there  does  not  seem  to  be  any  particular 
reason  to  specify  any  lines  of  steamers  and  vessels,  as  all  lines  that  now  navigate  on 
Lake  Superior  are  liable  to  use  these  c!anals  frequently,  and  the  condition  of  the  chan- 
nels is  now  such  as  to  permit  the  use  of  this  waterway  by  any  vessels  that  can  pass 
through  the  **8oo**  River. 
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In  the  above  table  there  ia  given  only  the  regular  through  biininesa  Ixith  ways 
throufch  these  canals.  There  ia  a  large  local  burinete  from  one  part  of  Portnge  Lake 
ta  another  and  over  in  Torch  Lake  done  by  tngs  with  bcowb,  b<Mjms,  cIj'.,  transport- 
iog  lumber,  cord  wood,  hay,  charcoal,  etc.,  and  also  towing  rafts  of  li^  and  timber, 
amountinfc  in  value  to  over  $1,000,000.  There  is  also  considerable  traflic  ilone  hv 
nnall  local  steamers,  running  between  different  points  around  Portage  I^ke,  that  do 
not  make  any  reporta  unleaa  they  pass  through  Portage  River  or  the  Upper  Canal. 

Sammary  of  erpenditure*  mndt  from  appropriation  for  operating  and  care  of  riutalu  onri 
other  wort*  of  nnngalion  {indefiniU),  act  of  July  6,  1SS4,  applied  to  Portage  Ixttf  and 
Late  Superior  eanaJr,  Michigan,  duriru/ fiscal  year  190S. 


Daw. 

expc'iuHi 

PleM 

11 

M7!s4 
5.10 
363.00 

339:  DO 

Mlwelln- 

'11 

'20:09 

D^«h^. 

Toul. 

laoi. 

65.00 

sw.oo 

15.00 

moo 

t3§.27 

(.'£1.19 

1.WJ.J0 

W03. 

330.n 

10. 3S 

78.00 

SM.4a 

l.^S 

»aB7.ofl 

1.47».M 

5,024,95 

a,  098, 13 

397,  OK 

9.000.00 

KK8. 

IMPROVEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

For  details,  see  Annual  Report  or  the  Chief  of  Enffineers  for  1901, 
pi^  2877,  and  earlier  reports, 

•  •»*••# 

The  act  of  Congress  approved  June  13,  1902,  contain>>  the  following 
provisions: 

Improving  harbor  at  Marquette,  HichijTan:  Continuing  improvement  and  for 
maintenance,  twenty-six  thousand  dollars:  Protided,  That  a  contract  or  contiKcts 
may  be  entered  into  by  the  Secretarv  of  Wai  for  such  materials  and  work  as  may  be 
necessary  for  the  completion  of  said  project ,  to  be  paid  for  as  appropriatioDB  maj 


APPENDIX  K  K BEPORT  OF  MAJOR  BEACH.      1821 

from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  eighty  thousand 
dollars,  exclusive  of  the  amounts  herein  and  heretofore  appropriated:  And  provided 
further^  That  of  the  sum  provided  for  improvement  and  maintenance  an  amount  not 
^  /  ceeding  seven  thousand  five  hundred  dollars  may  be  expended  in  connecting  the 
Presque  Isle  breakwater  with  the  shore. 

The  sundry  civil  act  of  March  3,  1903,  appropriated  $80,000  in 
accordance  with  the  foregoing  act. 

Under  these  provisions,  work  has  been  resumed  upon  the  construc- 
tion of  concrete  superstructure  in  accordance  with  the  authorized 
project. 

In  view  of  the  fact  that  the  United  States  owns  a  lar^e  part  of  the 
plant  which  would  be  required  for  the  work,  also  a  considerable  quan- 
tity of  broken  stone,  and  a  number  of  large  footing  blocks  which  form 
the  lower  part  of  the  superstructure,  authority  was  given  by  the  Chief 
of  Engineers  to  expend  the  sums  available  under  the  above  acts  in  the 
purchase  of  cement,  sand,  broken  stone  and  all  material  and  plant 
necessary  for  the  completion  of  the  concrete  superstructure,  after  due 
advertisement,  and  to  do  the  work  by  hired  labor. 

Active  work  has  been  in  progress  during  the  months  of  May  and 
June,  1903,  preparatory  to  depositing  concrete. 

Contracts  nave  been  entered  into  with  the  Alpena  Portland  Cement 
Company  for  furnishing  6,000  barrels  of  Portland  cement  to  be  deliv- 
ered at  the  breakwater;  with  Noah  Pelissier  for  4,000  yards  of  sand, 
and  a  written  agreement  with  Lipsett  &  Sinclair  for  ci*ushed  stone,  at 
11.80.  Bids  under  advertisement  for  crushed  stone  were  too  high; 
rejected.     No  formal  contract  was  made. 

Kepairs  have  been  made  to  buildings  and  old  plant  on  hand,  1,200 
feet  of  railroad  track  laid  from  warehouses  and  bins  to  the  breakwater 
and  out  upon  the  completed  structure;  purchases  made  of  a  locomo- 
tive, supply  cars,  concrete  mixer,  ana  other  plant  and  material; 
about  3,500  square  feet  of  the  old  timber  superstructure  cut  down 
to  low-water  datum,  and  work  of  setting  the  concrete  footing  blocks 
commenced. 

A  survey  has  been  made  of  the  unfinished  breakwater  and  mapped 
on  a  large  scale. 

The  work  is  in  charge  of  F.  L.  Dever,  United  States  assistant 
engineer. 

The  available  balance  and  appropriation  asked  for  will  be  expended 
in  the  construction  of  concrete  superstructure  to  its  completion  and 
for  maintenance. 

Money  statement, 

July  1,  1902,  balance  unexpended $26,098.64 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1903 80,  OOP.  00 

106, 098. 64 
June  30,  1903,  amount  expended  during  fiscal  year 10, 822.  71 

July  1,  1903,  balance  unexpended 95,275.93 

July  1,  1903,  outstanding  liabilities 4,000.00 

July  1,  1903,  balance  available 91,275.93 

July  1,  1903,  amount  covered  by  uncompleted  contracts 18,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  y«ir  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  adaition  to  the  b<* lance 
unexpende<l  July  1,1903 eN,QCft,<5fts 

Submitted  in  compliam^e  with  requirements  of  sundry  civil  act  of  June 
4y  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABSTRACT  OP  APPROPRIATIOire   FOR  IMPROVING   HARBOR  AT  MARQUETTB,  MICH. 


By  act  of  Confess — 

Approved  March  2,  1867 

(allotment) 

Appro ve<i  April  10,  1869 

(allotment) 

Approved  July  11, 1870. . 
Approved  March  3, 1871 . 
Approved  June  10,  1872. 
Approve<l  March  3, 1873. 
Approved  June  23, 1874. 
Approved  March  3,  1875. 
Approved  June  18,  1878. 
Approved  August  14, 1878 
Approved  March  3, 1879. 
Approved  June  14,  1880. 
Passed  August  2,  1882... 
Approved  July  5,  1884 . . 
Approved  August  5, 1886 


$85, 000. 00 

26, 730. 00 

25,000.00 

60,000.00 

50,000.00 

15, 000. 00 

15, 000. 00 

15, 000. 00 

2,000.00 

2,000.00 

1,500.00 

1,000.00 

16, 000. 00 

5,000.00 

10, 000. 00 


By  act  of  Congress — 

Of  August  11,  1888 

Approved  September  19, 
1890 

Approved  July  13,  1892. 

Of  August  18,  1894 

Passed  June  3,  1896 

Deposited  in  United 
States  Treasury  Janu- 
ary 28,  1896 

July,  1898,  repayment . . 

Of  March  3,  1899 

Approved  June  13,  1902. 

Sundry  civil  act  March 
3,  1903 


$25, 000. 00 

40,000.00 
80,000.00 
30,000.00 
29,000.00 


327.76 

.93 

25,000.00 

26,000.00 

80,000.00 


Total 664,558.69 


LIST  OP  EXISTING   CONTRACTS. 

Contract  was  entered  into  with  Noah  Peli88ier,of  Marquette,  Mich.,  May  14,  1903, 
for  furnishing  sand  for  the  concrete  work,  at  49  cents  per  cubic  yard,  approved  by  the 
Chief  of  Engmeers  May  25,  1903.  Time  of  beginning  work,  May  15,  1903,  and  to  be 
completed  by  September  1,  1904. 

Contract  was  entered  into  with  the  Alpena  Portland  Cement  Company,  of  Alpena, 
Mich.,  dated  May  1, 1903,  approved  by  the  Chief  of  Engineers  May  27, 1903,  for  furnish- 
ing 6,000  barrels  of  Portland  cement  for  pier  work  at  Marquette,  Mich.,  at  the  rate  of 
$2.40  per  barrel,  delivered  in  barrels,  ana  $2.30  per  barrel,  delivered  in  sacks  (4  sacks 
to  the  barrel),  with  a  rebate  of  10  cents  per  sack  for  each  sack  returned.  Delivery  to 
commence  by  May  10,  1903,  and  be  completed  by  August  10,  1903. 


COMMERCIAL  STATISTICS. 


Shipments  and  receipts  by  lake  of  leading  articles  during  calendar  year  1909. 

[Tons  of  2,000  poundB.] 


Shipments. 


Iron  ore... 
Pig  iron . . . 

Timber 

Lumber . . . 

Total 


Tons. 


2,903.051 

6,672 

720 

26,948 


2,986,291 


Receipts. 


Coke 

Railroad  iron 

Coal 

Qeneral  merchandise 

Total 


Tons. 


82 

125 

ITS,  KM 

6S7 


174,418 


Total  receipts  and  shipments,  3,110,709  tons;  total  valuation,  $7,882,883. 

Vessel  tonnage^  1909, 


Steam 

Sail 

Total 
Increase  .. 


Arrived. 


826 
149 


ir74 
230 


Cleared. 


810 
144 


964 

188 


Tonnage. 


2.727,816 
881.861 


8,109,467 
764,360 


Average 
tonnage. 


1,610 
60 
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K  K  p, 
HARBOR  OF  REFUGE,  MARQUETTE  BAY,  MICHIGAN. 

This  harbor  is  also  known  as  Presque  Isle  Harbor. 

For  the  description  of  the  locality  and  the  interests  to  be  benefited 
])y  the  improvement  see  Annual  Report  of  the  Chief  of  Engineers, 
United  States  Army,  1896,  pages  2386,  2386. 

The  act  of  Congress  approved  June  13,  1902,  makes  an  appropria- 
tion for  Marquette  Harbor,  Michigan  (an  entirely  separate  worK  li 
miles  distant),  and  provides  that  out  of  this  appropriation  ^^  an  amount 
not  exceeding  seven  thousand  five  hundred  aollars  may  be  expended 
in  connecting  the  Presque  Isle"  (harbor  of  refuge,  Marquette  Bay, 
Michigan)  "  breakwater  with  the  snore." 

After  due  advertisement  a  contract  was  entered  into  with  Hugo  & 
Tims,  under  which  a  timber  pier  was  built,  16  feet  wide,  to  a  height 
of  8.6  feet  above  low-water  aatum,  and  216  feet  long,  extending  from 
the  breakwater  to  the  shore,  and  a  revetment  of  rock  constructed  at  the 
shore  end  for  a  linear  distance  along  the  shore  of  about  100  feet.  The 
closing  of  this  gap  affords  some  slight  additional  protection  to  the 
harbor  and  prevents  erosion  of  the  sand-bluff  shore. 

This  work  was  done  between  October  6  and  November  26,  1902,  at  a 
contract  cost  of  $5,993.62  and  $802.68  for  engineering  and  adminis- 
tration, making  a  total  cost  of  $6,801.30. 

The  available  balance,  with  appropriation  asked  for,  will  be  used  for 
maintenance. 

Money  statement. 

July  1 ,  1902,  balance  unexpended $469. 42 

June  30,  1903,  amount  expended  during  fiscal  year 60. 00 

July  1,  1903,  balance  unexpended 409. 42 


Amount  that  cdn  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1903 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABOTRACT  OF  APPBOPRIATIONS  FOB  HABBOB  OF  BBFUO^,  MABQUBTTB  BAT,  MICHIOAN. 

Act  of  Congress — 

Passed  June  3, 1896 $20,000 

Approved  March  3, 1899 30,000 

Total 50,000 
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COMMEKCIAL   KTATI8TIC8. 

JReceipts  and  shipments,  1902, 
[TouM  of  "2,000  poundH.l 


Lumber  (9,000.000  feet) 
Lath  (1,177,000) 


Total 


KeceiptH. 


CkXLl.soft 


Total 


Toiw. 


lf>,528 


16,328 


Approximate  value  of  commerce,  1902,  $4,210,231. 


VesseiH. 


Steam 
Sail... 


Total 


Arrived. 

De- 
parted. 

447 

78 

447 

78 

525 

626 

Total. 


894 
156 

1,060 


'K  K  lo. 

IMPROVEMENT  OF  HARBOR  OF  KEFUGE  AT  GRAND  MARAIS,  MICHIGAN. 

For  further  details,  see  page  2881,  Appendix  K  K,  Report  of  the 
Chief  of  Engineers,  United  States  Army,  1901,  and  page  3610  of 
report  for  1900. 

To  serve  as  a  proper  harbor  of  refuge  for  all  classes  of  vessels,  the 
entn*ance  should  nave  a  safe,  navigable  depth  of  at  least  20  feet. 

TTie  sand  about  Grand  Marais  shifts  extensively,  and  to  secure  the 
depth  called  for  in  the  present  project  the  piers  should  be  fully  and 
rapidly  extended  to  the  22-foot  curve  and  a  channel  dredged  out 
between  them.  To  pre8er\'e  this  channel  it  is  auite  probable  that 
dredging  will  have  to  be  done  annually  or  biennially. 

The  act  of  Congress  approved  June  13,  1902,  appropriated  $70,000 
for  continuing  the  improvement  of  this  harbor. 

This  sum  will  be  expended  in  pier  extension,  dredging,  and  mainte- 
nance. Pier  extension  is  now  unaer  construction  by  Powell  &  Mitchell, 
contractors,  they  being  the  lowest  bidders,  after  due  advertisement 
Under  this  contract  the  east  pier  of  the  harbor  entrance  will  be 
extended  192  feet  and  the  west  pier  256  feet. 

The  new  work  consists  of  timber  cribs  24  feet  wide,  18i  feet  deep, 
and  64  feet  long,  seated  upon  piles  cut  off  at  17i  feet  below  low- water 
datum,  and  surmounted  by  a  timber  superstructure  5  feet  above  low- 
water  datum.  The  timber  work  is  ballasted  with  rock,  and  some  rip- 
rap will  be  placed  at  the  base,  but  not  to  interfere  with  navigation. 

The  use  of  bearing  piles  was  adopted  for  this  work  for  the  reason 
that  the  previously  constructed  piers  were  subject  to  serious  settle- 
ment by  undermining  of  the  sand,  which  the  brush  mattresses,  on 
which  the  cribs  were  placed,  and  the  ripraj)  at  the  sides,  proved 
ineffectual  to  prevent.     In  order  to  effect  a  saving  in  material,  both  in 
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the  original  construction  and  in  future  renewals,  only  one-half  of  the 
width  of  the  cribs  is  to  be  surmounted  hy  a  superstructure,  which  will 
l>e  12  feet  wide  and  5  feet  above  low  water,  leaving  a  lower  deck  12 
feet  wide  near  the  water  surface,  which  it  is  expected  will  always 
remain  wet  and  be  free  from  decay.  On  June  30, 1903,  two  cribs  had 
been  placed  in  position  and  partiallj^  ballasted.  There  has  also  been 
constructed  under  the  same  contract  201  linear  feet  of  superstructure 
on  the  north  end  of  the  east  pier,  the  cribs  for  which  were  built  in 
19<X)  and  left  to  settle.  The  work  under  this  contract  ])egan  May  4, 
1903.  Mr.  A.  A.  Sinclair,  United  States  inspector,  is  superintendent 
of  the  work. 

A  survey  was  made  in  July,  1902,  of  those  portions  of  this  harbor 
subject  to  change  from  shifting  sand,  and  for  showing  improvements 
to  oate. 

The  least  depth  found  in  mid-channel  between  entrance*  piers  was 
13  feet,  low- water  datum,  showing  a  shoaling  of  about  1  foot  since 
Mav,  1900. 

The  lake  shore  west  of  the  entrance  continues  to  advance  into  the 
lake.  The  pile  dike  5,770  feet  long,  w;hich  was  built  in  1895-1897 
across  the  natural  entrance,  was  found  in  fair  condition,  and  in  need 
of  but  few  repaii-s.  It  is  serving  the  purpose  for  which  it  was  built 
by  arresting  to  a  great  extent  the  movement  of  sand  which  had  threat- 
ened to  fill  up  the  narbor,  and  is  slowly  forming  a  bar  along  its  length. 
There  is,  however,  some  movement  still  of  sand  through  the  dike, 
which  may  require  attention  later. 

A  partial  examination  of  the  channel  in  May,  1903,  showed  a  least 
deptn  in  mid-channel  of  about  13  feet,  indicating  but  little  change 
since  July,  1902. 

It  is  proposed  to  apply  the  available  balance  and  appropriation  rec- 
ommended to  the  completion  of  work  of  pier  extension  under  contract 
to  removing  about  40,000  yards  of  material  from  the  channel  by  drcnlg- 
ing,  further  pier  extensions,  and  dredging,  and  to  repairing  the  old 
piers  and  the  pile  dike,  at  an  estimated  cost  of  about  $2,000,  main- 
tenance, etc. 

Money  statement. 

Jnlyl,  1902,  balance  unexpended $70,000.00 

Amount  received  account  sale  United  States  property 1 25. 00 

70, 125. 00 
June  30,  1903,  amount  expended  during  fiscal  year 2, 841. 25 

July  1,  1903,  balance  unexpended 67, 28:1  75 

July  1,  1903,  outstanding  liabilities 2,000.00 

July  1,  1903,  balance  available 65,283.75 

July,  1,  1903,  amount  covered  by  uncompleted  contracts 45, 200. 00 

'Amount  ( estimated )  required  for  completion  of  existing  project 83, 401 .  68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1905,  in  addition  to  the  balance  unexpended  July  1,  1903 83, 401. 68 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

ENG  1903 115 
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ABflTKAcn*  OF   APPROPRIATIONS   FOR  IMPROVING   HARROR  OF  REFUGE   AT  GRAND    MARAISy 

MICH. 


By  act  of  Congress — 

Appro ve<l  June  14, 1881). 
Approved  March  3, 1881 . 
Passed  August 2, 1882... 
Approved  July  5,  1884.. 
Approved  August  5, 1886 

Of  August  11,  1888 

Approved  September  19, 

1890 
Approved  Jul v  13.'  i  892 . 
Of  August  18, 1894 


$10, 000. 00 
20, 000. 00 
40,000.00 
35,000.00 
26,250.00  I 
50,000.00  ' 

50,000.00  , 

:^,  000. 00  I 

20,000.00  ' 


Bv  act  of  Congress — 

Passed  June  3, 1896 $24, 000. 00 

Approve<l  March  3, 1899.     25, 000. 00 
Allotted  from  act  June  6, 

1900 384.32 

Approved  June  13, 1902.     70, 000. 00 
Sale  of  United  States  prop- 
erty   125.00 


Total 400,723.32 


EXISTIN(}    CONTRACT. 


Contract  was  entered  into  January  29, 1903,  with  Powell  &  Mitchell,  of  Marquette, 
Mich.,  approved  by  Chief  of  Engineers  March  7,  1903,  for  building  448  linear  feet  of 
extensions  to  the  entrance  piers,  at  $91.26  per  linear  foot,  complete,  including  every- 
thing; 201  linear  feet  of  superstructure  to  present  east  pier,  at  $9.67  per  linear  foot, 
complete,  including  rock  filling;  2,316  tons  of  riprap  at  oase  of  piers,  at  $1.75  i>er  ton 
of  2,000  pounds  in  place.  Work  to  commence  as  soon  as  weather  conditions  will 
permit  in  spring  of  1903,  and  be  completed  by  December  1,  1903. 


COMMERCIAL   STATISTICS. 


Arrivals  and  clearam'.e>i  of  vessels  at  Grand  Afarais^  Mich.y  190S. 


• 

Year. 

Steam  vcbbcIs. 

Sailing  and  towing 
veflsela 

Number. 

Tonnage. 

Number.    Tonnage.  ' 

1902 

370 

.W)  nnn 

86          100,000 

i 

Total  ar-    Clear- 
rivals,      anees. 


Total  vessels,  912;  total  tonnage,  800,000  (estimated). 

Principal  articles  rece'ved  and  shipped^  190S, 


456 


456 


Shipments. 


Lumber  (60.000,000  feet)  . . . . 

Shingles  (79,000  M) 

Lath  (20.000  AI) 

Fish 

Tie8(81,000) 

Miscellaneous  merchandise . 


Total. 
Valuation.. 


Tons. 


90,000 
7,900 
5,000 

800 
4,600 

825 


108,025  I 
$1,313,400 


Receipts. 


Merchandise 

Coal 

Logs  (163.000  feet) 


Total 
Valuation 


Touis. 


5,000 
S.100 
9,000 


17,100 
$764,438 


Total  freight,  125,125  tons. 

Approximate  value  of  commerce,  $2,077,838. 


eer  Office, 
JuXylH  .1Q03. 

ijol  report  far  J903. 
Major  of Enginect^.  U.S.A. 
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RfeUMlJ;. 

0}st  of  operationji  on  e(ich  work^  Injth  for  fiscal  year  ending  June  SOy  1903^  and  since  the 
commencement  of  operatioujty  vnlh  total  vessel  freight  and  estimated  value  of  same. 

[Tona  of  -2,000  pounds.] 


Date  of 

Vessel  freight  from  com- 

Vessel freight.  1902.     '   oom- 

mencement  of   work 

Amount 
expended 

during 

fiscal  year 

ending 

June  30, 

1903. 

i  mence- 

Total 
amount  ex- 
pended 
by  United 

to  Jan.  1, 

1903. 

Name  of  work. 

im- 
prove- 

Tons. 

Estimated 
value. 

ment 
by  the 
United 

States  to 
June  30, 1903. 

Tons. 

Estimated 
value. 

States. 

GrandMarais,Miun 

$204.75 

24,233 

$338,975 

1880 

$163,298.93 

79,892 

$3,065,839 

Agate  Bay,  Minn  . . 

135.07 

6,563,4.16 

15,789,960 

1887        244,158.06 

39,092,769 

79,145,978 

Duluth-Superior. . . 

412,590.39 

al7,605,793 

IW,  444, 695 

1867     4,462,468.29 

120,964,166 

1,809,102,614 

Port  Wing,  Wis ... . 
Auhland.Wis 

.  781.36 

40,7-23 

653,400       19e3    1            781.86 

72,150 

958,400 

2,027.93 

6  4,625,4.50 

16,701,927  1    1887    1    275,698.56 

47,618,662 

403,669,566 

Ontonagon,  Mich.. 

163.40 

0  5,735 

463,309       1867         344.971.13 

2,710,864 

71,365,654 

Waterway    across 

1 

Keweenaw  Point 

42,437.72 

rf«^,532,323 

65,326.819  !     1891     1,286,434.28 

«13,934,920 

448,290,719 

Operating  and  care 

of  same 

9,000.00 
10,822.71 

1891 

121,057.64 
669,282.76 

Marquetto,  Mich... 

3,110,709 

7,882,883 

1867 

25,490,776 

i2i,62i,366 

Harbor  of  Refuge, 

Marquette  Bay. 

Michigan 

60.00 

1.762,886 

4,210,231 

1897 

49,590.58 

8,854,616 

21,625,871 

.Harbor  of  Refuge. 
Orand  Mara  is, 

! 

1                i 

Mich 

2.841.25  1      n  25. 125 

2,077,838 

1880         333.439.57 

992,299 

12, 290, 767 

36,296,433 

Total 

481,064.58 

307,890,087 

7,851,176.16 

259,811,004 

2,970,526,608 

a  Does  not  include  136,600.000  feet  of  logs;  ^202,350,000  feet;  c3,750,000  feet;  d31,140,000  feet,  a  total  of 
873.840.000  feet. 
0  Largely  freight  passing  through  canals. 
/Includes  logs. 


K  K  II. 


REMOVING  SUNKEN   VESSELS  OR  CRAFT  OBSTRUCTING  OR   ENDAN- 
GERING NAVIGATION. 

For  further  details  see  page  2722,  Report  of  the  Chief  of  Engineers, 
United  States  Army,  for  1899. 

In  October,  1902,  it  was  discovered  that  a  considerable  portion  of 
the  lower  part  of  the  wreck  of  the  steamer  Tohdo  still  existed,  and 
being  a  menace  to  navigation,  a  five-day  circular  letter  was  issued  by 
this  office,  soliciting  bids  for  its  removal.  Two  bids  were  received — 
one  a  general  proposition,  with  several  provisos;  the  other,  that  of 
Whitney  Brothers,  of  West  Superior,  Wis. ,  for  the  lump  sum  of  $4:00, 
which  proposition  being  the  lowest,  and  the  price  bein^  reasonta^ble, 
was  accepted,  and  work  ordered  to  be  commenced  immediately. 

An  allotment  of  $400  was  made  from  the  indefinite  appropriation  for 
the  removal  of  wrecks,  act  of  March  3,  1899,  and  the  work  authorized 
bv  letter  from  office  of  the  Chief  of  Engineers,  United  States  Army, 
November  4,  1902. 

Work  was  conunenced  November  8,  1902,  and  progressed  continu- 
ously during  fair  weather  until  the  entire  removal  of  all  pieces  of  the 
wreck,  nine  days  later.  The  site  of  the  wreck  was  *' swept"  and  after- 
wards sounded  with  a  pole  and  found  clear. 
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The  steamer  TJunnas  Wlhon^  'vhich  was  sunk  June  7,  1902,  in  Lake 
Superior  near  the  Duluth  Canal,  has  not  hs  yet  been  removed. 
Details  concerning  this  work  are  given  on  imge  2042,  Appendix  II, 
Report  of  the  Chief  of  Engineers,  United  Stetes  Anuy,  for  1902. 
The  owners  are  said  to  have  sold  the  wreck  to  Wieland  Brothers, 
Duluth,  and  the  latter  planned  to  raise  it,  but  have  not  vet  begun 
actual  operations.  The  smokestack,  which  reached  to  within  10  feet 
of  the  water  surface,  has  disappeared,  and  a  careful  examination  made 
by  this  office  in  April,  1003,  snowed  that  no  part  of  the  wreck  was 
within  24  feet  of  the  surface.  The  wreck  is  therefore  no  longer  an 
obstruction  to  navigation,  and  is  not  marked. 

The  tug  Edward  GUlen^  which  was  sunk  in  Liike  Superior  near  the 
Superior  Pantry  May  18,  1908,  by  collision  with  the  steamer  Mttunahxi 
in  a  fog,  as  dul}'  reported,  was  raised  and  brought  into  the  harlwr 
July  14,  1903,  by  the  owners. 


K  K  12. 


ESTABLISHMENT   OF   HARBOR   LINES    ALONG   THE  SHORE   OF   LAKE 

SUPERIOR  IN  DULUTH  HARBOR,  MINNESOTA. 

MeNDENHALL  &  HOOPES, 

Duluth^  Minn,^  Decemher '20 ^  1902 . 

Dear  Sir:  The  undersigned,  the  Western  Land  Association  of 
Minnesota,  being  the  owner  of  lots  13,  14,  15,  and  southerly  half  of 
lot  16,  in  block  1,  industrial  division  of  Duluth  in  St.  Louis  County, 
Minn.,  desires  to  bulkhead  and -fill  in  the  same  to  a  distance  of  300 
feet  easterly  into  Lake  Superior  from  the  easterly  line  of  St.  Croix 
avenue,  as  shown  on  the  accompanying  diagram,  and  they  hereby 
respectfully  ask  the  consent  of  the  United  States  Government  to 
maKC  such  improvement. 
Yours,  truly. 

Western  Land  Association, 
By  L.  Mendenhall,  Agent. 
Capt.  D.  D.  Gaillard, 

Enginmnr  of  U.  S.  Army  in  Clmrge  of 

^Vorlcs  on  Lake  Saperiar, 

[Fint  indorecment.] 

U.  S.  Engineer  Office, 
Duluth^  Minn,^  January  P,  1903, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  inviting  attention  to  my  report  herewith. 

D.  D.  Gaillard, 
Captain  of  Eii^ineers. 
(Through  the  Division  Engineer.) 
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[Second  indorHcment.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  1 11,^  January  10^  1903, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

The  recommendations  contained  in  the  accompanying  report  are 
reconmiended  for  approval. 

O.  H.  Ernst, 
Li'eut,  Col,^  Corps  of  Erujlneerii^ 
]}'!v{si/)7h  Knqiiwer^  NorthwcM  Dhrimon, 

[Third  indonement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army, 

Jaimary  1C>^  1903 

Respectfully  returned  to  Captain  Gaillard. 

This  appears  to  be  a  clear  ease,  but  it  is  thought  advisable  in  gen- 
eral that  riparian  proprietors  be  conferred  with  before  harbor  lines 
affecting  their  interests  are  established. 

If  the  harbor  line  now  reconmiended  is  satisfactory  to  all  the  ripa- 
rian interests  affected,  that  fact  should  appear  in  the  papers.  To  be 
returned  through  the  Division  Engineer. 

B}'^  command  of  Brigadier-General  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Frngineei^n, 

[Pourtli  indofHement.] 

U.  S.  Engineer  Office, 
Duluth,  Minn,,  March  26,  1903, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Arm}'. 

Messrs.  Mendenhall  &  Hoopes,  agents  for  the  Western  Land  Asso- 
ciation, state  that  they  have  endeavored  to  obtain  the  signatures  of 
the  riparian  owners  for  the  establishment  of  a  harbor  line,  to  be  fixed 
in  the  position  A  B  D,  shown  on  the  accompanying  tracing,"  })ut  that 
it  is  impossible  to  reach  a  number  of  the  riparian  owners. 

The  inclosed  petition  embraces  about  62  per  cent  of  the  riparian 
frontage,  and  as  this  represents  a  majority  of  the  property,  and  as  no 

f)rivileges  whatever  are  curtailed  by  the  establishment  of  the  harbor 
ine,  1  would  respectfully  recommend  its  establishment  along  the  line 
A  B  D  instead  ot  A  B  C,  as  previously  recommended. 

D.  D.  Gaillard, 
Captain  of  Engineers, 

[Eighth  IndorHement.l 

Ofhtce  Chief  of  Engineers, 

U.  S.  Army, 
Apinl  U,  1903, 

Respectfully  submitted  to  the  Secretary  of  War. 
The  Western  Land  Association  of  Minnesota  desires  to  make  cqv- 
tain  improvements  on  the  water  front  of  the  city  of  Duluth   \v\  X^^^-. 

«  Not  printed. 
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Superior,  and  in  compliance  with  the  requirements  of  law  makes 
application  for  the  necessary  permit  from  the  Secretaiy  of  War. 

Attention  is  respectfully  invited  to  the  accompanying  report  of 
January  9,  1903,  by  Captam  Graillard,  the  local  engineer  oflScer,  from 
which  it  appears  that  the  public  interests  involved  would  be  best  sub- 
served by  tne  establishment  of  a  harbor  line  at  the  point  in  question. 
The  lines  selected  and  recommended  by  him  are  delineated  and 
described  on  the  accompanying  chart.** 

The  lines  appear  to  be  unobjectionable,  and  in  a  separate  paper  is  a 
request  from  a  majority  of  the  interested  riparian  owners  that  such 
lines  be  establishea. 

Concurring,  therefore,  in  the  views  of  the  local  officer,  I  recom- 
mend that  harbor  lines  be  established  as  indicated  on  the  tracing''  here- 
with. 

G.  L.  Gillespie, 
Brig,  Gen,^  Chief  of  Engineers^ 

U,  S,  Arrtty, 

[Ninth  indonement.] 

War  Department,  April  30,  190o. 

Approvea  as  recommended  by  the  Chief  of  Engineers. 

W.  Sanger, 
Acthig  Secretary  of  War. 


report  of  t^apt.  d.  d.  gaillard,  corps  of  engineers. 

United  States  Engineer  Office, 

Dxiluth^  Minn.,  January  9,  190S. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
application  of  the  Western  Land  Association,  through  L.  Menoenhall, 
a^ent,  to  fill  in  certain  lots  on  the  east  side  of  St.  Croix  avenue,  Duluth, 
Minn.,  for  a  distance  of  300  feet  easterlj  into  Lake  Superior. 

No  harbor  lines  have  ever  been  established  in  the  lake  in  the  vicinity 
of  Duluth-Superior  Harbor,  but  with  the  increased  growth  of  the  city 
and  its  great  commercial  importance  property  on  St.  Croix  avenue  is 
increasing  in  value,  and  it  seems  desirable  that  a  harbor  line  should  be 
established  in  Lake  Superior  north  of  the  Duluth  Canal,  thus  permit- 
ting property  owners  on  St.  Croix  avenue  to  improve  lots  to  the  east 
of  said  avenue  by  bulkheading  and  filling  in  the  same,  as  is  proposed  in 
the  case  under  consideration.  It  will  be  noticed  from  the  inclosed 
tracing"  that  the  strip  of  land  to  the  east  of  this  avenue  is  so  narrow 
that,  as  a  rule,  the  property  there  can  not  be  improved  without  filling 
in  the  shallow  water  of  the  lake  adjacent. 

I  would  therefore  respectfully  recommend  that  a  harbor  line  be 
established  in  the  position  shown  on  the  inclosed  tracing,  i.  e.,  parallel 
to  and  300  feet  from  the  north  portion  of  St.  Croix  avenue  and 
extending  from  the  north  pier  of  the  Duluth  Ship  Canal  to  the  north 
shore  of  the  lake.  The  position  proposed  will  not  interfere  in  any  way 
with  the  interests  of  navigation,  and  will  not  curtail  any  rights  or 
privileges  now  enjoyed  by  the  city  of  Duluth.  There  is  no  existing 
structure  outside  of  the  proposed  harbor  line,  and  the  action  recom- 

«  Not  printed. 
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mended  will  consist  in  conferring  additional  privileges  upon  property 
owners  in  the  vicinity  and  would  restrict  none  that  they  at  present 
enjoy. 

Very  respectfully,  D.  D.  Gaillard, 

Captain  of  Kngineem, 
Brij^.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeern^  U.  8,  A, 


PETITION  OF  PROPERTY  0\VNEB«  ON  EAHTERLY  BIDE  OP  HT.  CROIX  AVENUE,  DUUTTn,  MINN. 

DuLUTH,  Minn.,  January  eo^  1903, 

We,  the  undersigned  owners  of  property  abutting  on  the  eaifterly  side  of  St.  Croix 
avenue,  in  the  city  of  Duluth,  Minn.,  respectfully  request  that  a  dock  line  be  estab- 
lished in  I^ke  Superior  300  feet  easterly  and  parallel  with  the  easterly  line  of  St. 
Crrix  avenue  north  from  the  Duluth  Snip  Canal  to  the  Northern  Pacific  Railroad 
right  of  way. 

Julius  D.  Howard. 
Weotern  Land  Association, 
By  Mendenhall  &  Hoopes,  AgeriU, 
John  Hollbran. 
Clyde  Iron  Works, 
By  C.  A.  Luster,  I^esidetit. 

Mary  A.  Banning,  Executrix, 
By  Mendehall  &  Hoopes. 

Joshua  Lovett,  W.  D.  Solier,  Tnigtees, 
By  Mendenhall  <&  Hoopes. 

A.  M.  SlOURD. 

Auo.  Johnson. 
Joseph  WtJTA. 
Mrs.  Sarah  \\.  Banks. 
H.  Hermansan. 
Mrs.  Carrie  Moore. 
Ole  K.  Sether. 
To  Capt.  D.  D.  Gaillard, 

CJaplain,  U.  S.  Engineer  Corps,  Dululh,  Minn. 


APPENDIX  L  L. 


IMPROVEMENT  OF  RIVERS  AND  HARBOR8  ON   WESTERN   SHORE   OF 

LAKE  MICHIGAN. 


REPORT  OF  MAJ.  J.  0.  ]VARKEN,  CORPS  OF  ENGTNEERS,  OFFICER 
IN  (lIARdE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  ,W,  100.%  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTH. 


1.  Menominee  Harbor  and  River,  Mi(rhi- 

j^an  and  Wisconsin. 

2.  Oconto  Harbor,  Wisc^onsin. 

3.  (Treenl)ay  Harbor,  Wisconsin. 

4.  Sturjreon  Bay  and  I^ke  Michigan  Ship 

Canal,  ancl   harlmr  of  refuge  con- 
nected therewith,  Wiwonsin. 

5.  OjK'rating  anil  care  of  Stur^jeon  Bay 

and    like    Mi(;higan    Ship  Canal, 
Wisconsin. 

6.  Ahnapee  Harbor,  Wisconsin. 

7.  Kewaunee  IIart)or,  Wisconsin. 

8.  Two  Rivers  Harbor,  Wisconsin. 


I    9.  Manitowoc  Harbor,  Wisconsin. 

10.  Sheboygan  Harbor,  Wisconsin. 

11.  Port  Washington  Harbor,  Wisconsin. 

12.  Harbor  at  Milwaukee,  Wisconsin,  in- 
cluding harbor  of  refuge. 

13.  South  Milwaukee  Harbor,  Wiscronsin. 

14.  Racine  Harbor,  Wisconsin. 

15.  Kenosha  Harbor,  Wisconsin. 

16.  Waukegan  Harbor,  Illinois. 

17.  Fox  River,  Wisconsin. 

18.  Operating  and  care  of  locks  and  dams 
on  Fox  River,  Wisconsin. 


SITRVEV. 


10.  Manitowoc  River  an<l  Harlwr,  Wisconsin. 


HARROK    LINES. 


20.   Fox  River  at  Oshkoeh,  Wisconsin.      |  21.  Fox  River  at  Greenbay,  Wisconsin. 


United  States  Engineer  Office, 

Milwaukee^  W!s,^  July  15^  1903, 

General:  I  have  the  honor  to  transmit  herewith  annual  report  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  tne  fiscal 
year  ending  ehine  30,  1903. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Ma  jar  ^  Cai^pn  of  Engineers^ 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  En(jlnf'eri<.,  U,  S,  A, 


1834      BEPOBT   OF   THE   CHIEF   OF   ENGINEERS,   V.  S.   ABMY. 

LL  I. 

IMPROVEMENT  OF  MENOMINEE  HARBOR  AND  RIVER,  MICHIGAN  AND 

WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information 
and  for  reports  on  examinations  and  surveys  are  given  in  Annual 
Report  of  Chief  of  Engineers  for  11^02,  page  439. 

Operatio7is  during  the  fit^cal  year. — Under  the  existing  contract  for 
dredging  220,000  cubic  yards,  more  or  less,  work  was  begun  October 
22,  1902^  suspended  December  5,  re^um^d  April  16, 1903,  and  in  prog- 
ress at  the  close  of  the  fiscal  year.  During  this  period  134,162  cubic 
yards  were  removed  from  the  channel  and  turning  basin. 

Condition  of  the  improvement, — The  piers  are  ouilt  the  full  length 
contemplated  and  are  in  fair  condition  with  the  exception  of  1,050 
linear  feet  that  requires  renewal  above  the  water  line. 

Beginning  at  the  20-foot  contour  in  Green  Bay,  for  a  distance  of 
about  7,000  feet,  the  channel  has  the  required  depth  of  20  feet  billow 
datum;  thence  for  a  distance  of  about  3,000  feet,  dredging  is  in  prog- 
ress, but  the  navigable  depth  of  17  feet  has  not  yet  oeen  increased; 
thence  for  a  distance  of  aoout  1,7CK)  feet,  a  depth  of  20  feet  with  a 
minimum  width  of  100  feet  in  the  channel,  and  300  feet  in  the  turning 
basin  has  been  obtained. 

Proposed  operations, — It  is  proposed  to  apply  the  funds  available  in 
rebuilding  above  the  water  line  1,050  linear  jfeet  of  the  harbor  piers, 
and  make  such  other  minor  repairs  as  may  be  necessary,  and  dredging 
under  the  contract  now  in  force  in  furtherance  of  the  existing  project, 
and  to  apply  the  additional  appropriation  of  $20,000  recommended 
in  completing  the  20-foot  channel  and  enlargement  of  the  basin  by 
dredging. 

It  is  probable  that  dredging  under  the  existing  contract  will  be  com- 

f)leted  by  August  1,  1903,  and  will  result  in  connecting  the  upper  and 
ower  sections  of  the  20-foot  channels  with  a  channel  20  feet  deep  and 
of  navigable  width  but  not  of  the  full  projected  width. 

RemarJcs, — The  dredging  under  the  existing  contract  indicates  that 
there  is  a  greater  quantity  of  hardpan,  bowlders,  and  rock  encoun- 
tered than  was  anticipated  and  estimated  for  when  report  on  survey 
dated  January  30,  1900,  was  submitted.  See  House  Document  No. 
419,  Fifty-sixth  Congress,  first  session,  and  special  report  dated  July 
6,  1903,  to  which  attention  is  invited. 

For  the  completion  of  the  project  and  for  maintenance  of  existing 
works  to  June  30,  1905,  an  appropriation  of  $20,000  is  recommended. 

Mon^y  statement. 

July  1,  1902,  balance  unexpended $50, 803. 11 

Mificellaneous  receipts 1, 627. 00 

62, 330. 11 
June  30,  1903,  amount  expended  during  fiaral  year 13, 836. 47 

July  1,  1903,  balance  unexpended 38, 493. 64 

July  1,  1903,  amount  covered  by  uncompleted  contracts 23, 326. 46 

r Amount  ( estimated )  required  for  completion  of  existing  project 20, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

/     i905,  in  addition  to  the  balance  unexpended  July  1 ,  1903 20, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

(     4,  1897. 
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A  PPROPRI ATION8. 


Act  of — 

March  3,  1871 $25, 000. 00 

June  10, 1872 25, 000. 00 

March  3,  1873 25,000.00 

.Tune28, 1874 25.000.00 

March  3,  1875 25, 000. 00 

August  14, 1876 8, 000. 00 

June  18, 1878 10, 000. 00 

March  3,  1879 10,000.00 

June  14,  1880 10, 000. 00 

March  3.  1881 12,000.00 

Aupru«t  3, 1882 15, 000. 00 

July  5,  1884 10,000.00 


Act  of— 

August  5, 1886 

August  11, 1888 

September  19,  1890 

July  13,  1892 

August  18,  1894 

June  3,  1896 

March  3,  1899 

Junel3,1902 

Miscellaneous  receipts  cred- 
ited to  appropriations 


$3, 000. 00 
9,000.00 
54,000.00 
20, 500. 00 
16, 000. 00 
22, 150. 00 
24, 420. 00 
50, 350. 00 

1, 669. 03 


Total 401,089.03 


CONTRACT   IN   FORCE. 

For  dredging  200,000  cubic  yards  of  sand,  clay,  and  mud,  at  12.9  cents  per  cubic 
yard,  and  20,000  cubic  yards  of  bowlders  and  hardpan,  at  48  cents  per  cubic  yard. 
Name  of  contractor:  Duluth  Dredge  and  Dock  Company. 
Date  of  contract:  August  25,  1902. 
Date  of  approval:  September  10,  1902. 
Date  of  commencement:  September  23,  1902. 
Date  of  completion:  January  22,  1904. 


COMMERCIAL   STATISTICS   FOR  THE   CALENDAR   YEAR    ENDING    DECEMBER   31,  1902. 

[FiimiHhed  by  Mr.  E.  F.  Craig,  secret&ry  Marinette  General  Improvement  Ateociation;  Mr.  G.  Smith, 
collector  of  castoma  Marquette,  Mich.,  and  Mr.  J.  W.  Loughrey,  deputy  oollector  of  cufltoras,  Mari- 
nette. Wi8.] 

Arrivals  and  deparinres  ofvesseh. 


De8cripti(m. 


Steam 
Sail  .. 


Total, 


Arrivals. 

Depar- 
tures. 

1 
909               907 
427  1             424 

1.336 


1,331 


By  tpay  of  the  harbor. 


Tons. 


Exports 650,  8:H 

Imports 504,4;i5 

t  "   ' 

Total 1 , 1 55, 269 

Tonnage  in  calendar  vear  ending  December  31 ,  1901 775,  786 

Increase  in  1902 .... ; 379,483 

Principal  articUff  of  export. — Lumber,  beer,  and  creneral  merchandise. 
Principal  articles  of  import. — Coal,  stone,  fish,  oil,  and  general  merchandise. 


L  L  2. 


IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  harbor  and  projects  for  ita  yk^-^^^^^- 
ment  are  described,  and  references  for  more  extended  inforivv^HAv^^*^^^ 
maps  and  for  reports  on  examinations  and  surveys  giverv«>  ^"^  ^ck»»s^. 
Report  for  1902,  pages  439-440. 
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Operations  durlna  the  fiscal  year, — There  were  no  operations. 

(fonditumoftJui  rnnynn^emevt, — No  material  change  in  the  condition 
of  this  improvement  has  occnrred  since  Juno  30,  1902  (see  Annual 
Report  for  1902,  p.  2046). 

PropoHvd  operations. — It  is  proposed  to  apply  the  f imds  available  in 
maintenance  of  existing  works. 

Mmxey  statement, 

July  1 ,  1902,  balance  unexpended $.3, 908. 95 

June  ;H0,  1903,  amount  expen<led  during  fiscal  yeiir 258.  72 

July  1,  1908,  balance  unexi)en<le<l 3, 650.  23 


Amount  (e8tiniate<l )  requirtnl  for  completion  of  existing  proje<!t 22, 610. 00 


APPROPRIATIONS. 


Act  of — 

March  3,  1881 $10, 000 

August  2, 1882 15, 000 

July  5, 1884 15, 000 

August  5, 1886 8, 000 

August  11, 1888 20,  000 

July  13, 1892 3, 000 


Act  of— 

August  18, 1894 $3, 000 

June  3, 1896 4, 000 

March  3, 1899 15, 000 

June  13, 1902 3, 000 


Total 1H>,000 


COMMERCIAL   STATISTICS    FOR  THE   CALENDAR    YEAR    ENDINO    DBC^EMBER   31,   1902. 

[FiimiHhcil  by  Mr.  Jacob  Spiea,  mayor  of  Oconto,  Wis.] 
Arrival*  and  departure*  of  vessels. 


Steam. 
Sail... 


Total. 


Description, 


Arrivals. 


196 
70 


266 


Depar- 
tures. 


196 
70 


266 


By  vaij  of  the  harhor. 


Toiw, 


Exports 13, 083 

Imports 37, 360 

Total 50. 433 


Principal  articles  of  export. - 
Principal  articles  of  import.- 


•Luml>er,  woo<l,  hay,  .an<l  general  merchandise. 
-Stone,  coal,  hay,  and  brick. 


report  of  the  board  of  engineers  for  rivers  and  harbors. 

Washington  Barracks, 
Washingtm^^  D.  C,  Augmt  H^  190S. 

General:  1.  By  first  indorsement,  Office  Chief  of  Engineers,  U.  S. 
Army,  May  1, 1903,  there  wiis  referred  to  the  Board  of  Engineers  for 
Rivers  and  Harbors  a  resolution  adopted  by  the  Committee  on  Rivers 
and  Harbors  of  the  House  of  Representatives,  wherein  there  was 
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required,  among  other  things,  the  opinion  of  the  Board  upon  the  advis- 
ability of  continuing  the  work  of  improvement  at  Oconto,  Wis.,  or 
modifying  the  project  therefor, 

2.  The  Board  has  considered  all  the  data  obtainable  in  this  case, 
including  statements  furnished  by  interested  parties,  and  through  a 
committee  has  visited  the  locality  and  held  a  public  hearing  at  which 
interested  parties  were  given  full  opportunity  to  express  their  views. 

3.  Oconto  Harbor  is  on  the  west  snore  of  Green  Bay,  at  the  mouth 
of  the  Oconto  Eiver.  The  city  of  Oconto  is  about  2  miles  up  the  river. 
It  has  a  population  of  about  7,000  and  is  reached  by  two  railroads,  the 
Chicago  and  Northwestern  and  the  Chicago,  Milwaukee  and  St.  Paul. 
Below  Oconto  the  river  traverses  a  belt  of  low,  swampy  ground,  the 
elevation  of  which  is  but  slightly  above  the  surface  of  tne  river.  The 
original  depth  at  the  mouth  of  the  river  was  about  3  feet  and  was 
increased  by  private  enterprise  to  4  feet  before  work  was  begun  by 
the  United  States.  Two  piers  have  been  constructed  by  the  United 
States  at  the  mouth  of  the  river;  the  north  pier  is  1,603  feet  long  and 
the  south  2,151  feet  long.     The  clear  width  between  them  is  150  feet. 

The  existing  project  provides  for  the  formation  of  a  channel  100 
feet  wide  and  9  feet  deep  (below  datum)  from  Green  Bay  to  Spies's 
mill,  a  distance  of  about  9,0(X)  feet. 

The  9-fo()t  channel  was  completed  to  the  required  width  in  1899, 
except  for  a  distance  of  about  600  feet. 

4.  It  transpired  at  the  public  hearing  that  local  interests  desire  the 
formation,  by  pier  construction  and  dredging,  of  a  channel  IS  feet 
deep  from  the  lake  to  a  basin  of  the  same  depth,  to  be  excavated  just 
within  the  shore  line  at  the  river  mouth. 

5.  Oconto  is  a  distribution  center  for  the  county  of  Oconto  and 
several  other  counties  lying  to  the  westward.  It  is  also  the  point  at 
which  the  agricultural  products  and  manufactures  of  this  territory 
concentrate  lor  export.  At  different  times  in  the  past  the  commerce 
of  Oconto  Harbor  has  been  considerable.  At  the  present  time  the 
volume  of  water-borne  commerce  is  small,  but  rail  snipments  amount 
to  about  500,000  tons  a  year.  The  principal  present  industries  of 
Oconto  and  the  contiguous  territory  are  the  preparation  and  shipment 
of  tnnber  products,  the  manufacture  of  pulp  and  paper,  the  canning 
of  vegetables,  and  fanning.  The  largest  single  industry  is  the  manu- 
facture of  lumber.  It  is  represented  that  the  shipments  of  lumber,  all 
made  by  rail,  reach  70,000,000  feet,  or  about  120,000  tons  annually. 
Large  quantities  of  hay  and  other  agricultural  products  are  also 
exported.  It  is  believed  in  Oconto  that  all  the  present  industries, 
with  the  exception  of  the  lumber  business,  will  increase  with  time, 
especially  if  better  harbor  facilities  are  provided  and  rail  rates  thereby 
reduced.  It  is  likewise  anticipated  that,  on  account  of  the  presence  in 
the  neighborhood  of  large  quantities  of  hemlock  bark,  tanneries  will 
be  established  in  Oconto  or  near  by. 

6.  The  Board  was  informed  that  the  rates  from  Oconto  to  all  points 
east  (which  are  necessarily  rail  rates)  are  greater  than  the  ear-ferry 
rates  from  the  neighboring  ports,  Menominee  and  Green  Bay.  It  is 
represented  that  the  execution  of  the  improvement  desired  would  give 
Oconto  ''water  rates,"  thus  putting  Oconto  on  a  par  in  this  respect 
with  Menominee  and  Green  J&ay,  and  would  lead  to  the  establishment 
between  Oconto  and  the  eastern  shore  of  Lake  Michigan,  via.\X\fc^\>sx- 
geon  Bay  Ship  Canal,  of  a  line  or  lines  of  car  ferries.  At  tXv^^'^^'^^ 
time,  so  the  B3ard  is  informed,  car  ferries  are  running  fi:ovx\'^s»ssj>N»- 
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woe,  Kewaunee,  and  Menominee,  the  latter  19  miles  north  of  Oconto, 
to  Frankfort;  and  from  Peshtigo,  12  miles  north,  to  Chicago.  Three 
regular  lines  of  lake  steamers,  the  Lackawanna,  the  Goodrich,  and  the 
Hart,  run  to  (yreen  Bay  ports. 

7.  The  execution  of  the  desired  improvement  would  probably  effect 
a  reduction  in  freight  nites,  but  the  cost  of  such  improvement  would 
be  great,  certainly  not  less  than  $300,000.  This  sum  would  probably 
be  sufficient  to  provide  an  18-foot  entrance  channel  and  basin,  but  not 
a  channel  from  said  basin  to  the  town. 

The  success  of  the  improvement  would  depend  upon  the  establish- 
ment, if  necessar}^  b}^  local  enterprise  of  the  link  in  transportation 
between  the  town  and  the  new  harbor.  It  seems,  moreover,  that  even 
should  this  link  be  provided  the  success  of  the  improvement  might  be 
in  the  hands  of  the  railroads  which  enter  Oconto.  It  is  by  no  means 
certain  that  carrying  out  the  desired  improvement  would  result  in  the 
institution  of  a  line  of  car  ferries  to  Oconto;  nor  is  Oconto  so  favor- 
ably situated  for  through  trade  east  and  west  as  are  the  existing  har- 
bors of  Escanaba  or  Manitowoc.  The  gain  to  the  community  to  follow 
from  providing  increased  navigation  facilities  at  this  place  is  not 
capable  of  accurate  ascertainment;  but  in  the  best  judgment  of  the 
Board  it  would  not  be  proportionate  to  the  expense  involved  in  carrv- 
ing  out  the  improvement.     Moreover,  this  section  of  country  already 

Possesses  two  good  harbors,  viz,  Menominee,  19  miles  north  of 
Oconto,  and  Green  Ba} %  28  miles  south.  The  lumber  industry,  the 
most  important  at  the  present  time,  is  one  that  can  not  last  many  years 
longer.  The  other  inaustries  are  not  at  present  of  lar^e  proportions. 
In  view  of  these  facts  the  Board  is  of  opinion  that  it  is.  not  desirable 
at  the  present  time  for  the  United  States  to  increase  the  navigation 
facilities  at  this  harbor,  nor  even  to  continue  to  maintain  the  long 
dredged  channel  in  Oconto  River  above  the  mouth. 

8.  Should  a  change  in  conunercial  conditions  lead  to  a  revival  of 
trade  at  Oconto  sufficient  to  warrant  the  adoption  of  a  comprehensive 
scheme  of  improvement,  it  is  possible  that  use  could  be  made  of  the 
present  south  pier,  the  outer  1,300  feet  of  which  has  recently  been 
repaired  and  strengthened.  On  July  31,  1903,  the  balance  available 
for  improving  harbor  at  Oconto  was  about  $3,650.  The  Board  recom- 
mends that  tnis  sum  be  held  for  necessary  repairs  to  the  inshore  850 
feet  or  other  portion  of  the  south  pier. 

9.  Apart  from  this  repair  work  the  Board  is  of  opinion  that  it  is 
undesirable  at  the  present  time  for  the  United  States  to  do  any  further 
work  at  Oconto,  Wis. 


Respectfully  submitted. 


Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


Chas.  J.  Allen, 
Lieut.  Col.^  Corps  of  Engineers. 

H.  F.  HoDGEa^ 
Major ^  Corps  of  Engineers. 

Edw.  Burb, 
Major  ^  Corps  of  Engineers, 

C.   H.  McKlNSTRY, 

Captain^  Corps  of  Engineers. 

W.  V.  JUDSON. 

Captain^  Corps  of  Engineers. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Septemher  17,  190S, 

The  views  of  the  Board  of  Engineers  for  Rivers  and  Harbors,  as 
expressed  within,  are  concurred  in. 

Ci.  L.  Gillespie, 
Brig,  Gen.^  Chwf  of  EjKflneers^ 

tJ.  S,  Anny, 


\ 


LL3. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  its  improvement 
are  described,  and  reference  for  more  extended  information  and  for 
reports  on  examinations  and  surve^'^s  are  given  in  Annual  Report  of 
the  Chief  of  Engineers  for  1902,  page  440. 

Operations  during  the  fiscal  year. — Under  the  existing  contract  for 
dredging  800,000  cubic  yards,  more  or  less,  work  was  begun  Septem- 
ber 3,  1902,  suspended  December  2,  resumed  April  27,  1903,  ana  was 
in  progress  at  the  close  of  the  fiscal  year. 

During  this  period  147,974  cubic  yards  of  material  was  removed  from 
the  channel. 

By  hire  of  labor  and  purchase  of  material  in  open  market  the  renewal 
above  the  water  line  of  the  east  revetment  at  Grassy  Island  was  com- 
pleted by  Imilding  70  linear  feet  5  courses  high,  ana  170  linear  feet  2 
courses  m  height. 

Conditimi  of  the  im/provement. — The  east  revetment  at  (Jrassy  Island, 
705  feet  long,  is  in  good  condition,  the  west  revetment  620  feet  long, 
requires  renewal  above  the  water  line. 

Soundings  taken  in  February,  1901,  indicated  a  depth  of  17  feet 
below  datum  with  a  few  unimportant  exceptions  in  both  channels. 

It  is  probable  that  no  material  change  has  occurred  in  the  inner 
channel  since  then.  The  dredging  in  the  outer  channel  has  not  been 
carried  its  entire  length,  consequently  its  navigable  depth  is  not  yet 
increased. 

Proposed  operations, — It  is  proposed  to  apply  the  funds  available — 

First.  In  dredging  to  complete  the  outer  channel  to  the  required 
dimensions. 

Second.  Any  balance  that  may  be  remaining,  together  with  the 
additional  appropriation  recommended,  in  the  renewal  of  the  west 
revetment  and  dredging  for  maintenance  of  the  channels. 

An  appropriation  of ^11,770  for  the  maintenance  of  existing  works 
for  the  fiscal  year  ending  June  30,  1905,  is  recommended. 

For  rebuilding  weet  revetment,  620  linear  feet,  at  $10 $6, 200 

For  dredging  30,000  cubic  yards,  at  15  cents 4, 500 

Contingencies,  10  per  cent 1, 070 

Total ^.X^.-m 
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Moveij  8tijtei)ie7it, 

July  1,  19()2,  balance  unexiHjnded $105,857.32 

June  30,  1903,  amount  expendwl  during  fiscal  year 13, 301. 68 

July  1,  1903,  Imlance  imoxpended 92, 555. 64 

July  1 ,  1903,  amount  covereti  by  uncomplete<l  contracts 85, 500. 21 


Amount  tbat  can  be  profitably  expendetl  in  fiHcal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  l)alance 
unexpended  July  1,1903 11,770.00 

Submitted  in  compliance  with  requirementa  of  Hundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATION8. 


Act  ol — 

June  23,  1866 

March  2,  1867 

July  25,  1868 (allotted).. 
April  10,  1869(allotted). 

July  11,  1870 

March  3,  1871 

March  3,  1873.- 

June  23,  1874 

March  3,  1875 

August  14,  1876 

June  18,  1878 

March  3,  1879 

June  14,  1880 

March  3,  1881 

August  2,  1882 


$30, 500. 00 

45, 000. 00 

17,500.00 

44, 550. 00 

17, 500. 00 

17,500.00 

20,000.00 

10, 000. 00 

10, 000. 00 

8, 000. 00 

5,000.00 

4,000.00 

6,000.00 

5,000.00 

20,000.00 


Act  of — 

Julv5,  1884 $10,000.00 

AugU8t5,  1886 7,000.00 

August  11,  1888 10,000.00 

September  19,  1890 10, 000. 00 

July  13,  1892 25,000.00 

August  18,  1894 25, 000. 00 

June  3,  1896 25,000.00 

July  19,  1897 5,000.00 

March  3,  1899 28,600.00 

June  13,  1902 105,600.00 

Miscellaneous  receij>ta  cred- 
ited to  appropriations 52. 50 

Total 511,802.50 


CONTRACT   IN    rf>RCE. 

For  dredging  800,000  cubic  vards,  at  12  cents  per  cubic  yard. 

Name  of  contra<!tor:  Samuel  0.  Dixon 

Date  of  contract:  August  25,  1902. 

Date  of  approval:  September  4,  1902. 

Date  of  commencement:  September  10,  1902. 

Date  for  completion :  January  3,  1904. 


COMMERCIAL  STATISTICS   FOR  THE  CALENDAR   YEAR  ENDING   DECEMBER  31,  11X)2. 

[Furnished  by  Mr.  M.  J.  McCormick.] 
ArrivaU  and  de^mriwre*  of  vessels. 


Description. 


Steam  and  sail 


Arrivals. 


1,391 


Depart- 
ures. 


1.440 


By  way  of  the  harbor. 


Tons. 


Exports 497,970 

Imports 637,528 

Total 1,135,498 

Tonnage  in  calendar  year  ending  December  31,  1901 1, 159, 926 

Decrease  in  1902 24,428 

Principal  articles  o/wport.— Grain,  flour,  flsh,  lumber,  and  general  merchandise. 
Principal  articles  of  import. — Coal,  salt,  pulp  wood,  and  general  merchandise. 
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L  L  4. 

IMPROVEMENT  OF  STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP  CANAL 
AND  HARBOR  OF  REFUGE  CONNECTED  THERKWITH,  WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  its  hnprovement 
are  described,  and  references  for  more  extended  information  and  maps. 
and  for  reports  on  examinations  and  surveys,  are  given  in  Annual 
'  of  the  Chief  of  Engineers  for  1902,  pa^es  441  and  2049. 

EathmH  dnrifig  thejiscal  ijtar, — Under  the  existing  conti*act  for 
ig  1,500,000  ('ubic  yards,  more  or  less,  and  the  removal  of  3,000 
cubic  yards,  more  or  less,  of  rock,  dredging  was  begun  May  25,  result- 
ing in  the  removal  of  128,149  cubic  yards  of  material  to  tlune  30, 1903. 
Drilling  and  blasting  the  rock  was  begun  June  19,  and  is  now  in  prog- 
ress, but  its  removal  bv  dredging  has  not  yet  begun. 

By  hire  of  labor  and  the  purcliase  of  materisus  in  accordance  with 
law,  78G  linear  feet  of  revetment  was  constructed  and  40,203  cubic 
yards  of  material  removed  from  the  canal  and  harbor.  A  dredge  and 
a  pile  driver  owned  by  the  Government  were  employed  on  this  work. 

Condition  of  the  impv(n\nnent, — The  harbor  piers  are  completed  the 
full  length  contemplated.  Revetments  have  been  completed  on  each 
side  of  the  canal  for  its  entire  length.  (Two  hundred  and  thirty-four 
feet  on  the  south  side  of  the  canal  at  its  eastern  end  have  been  removed 
for  the  purpose  of  increasing  it  to  the  required  width  of  160  feet,  and 
is  now  being  rebuilt  on  the  rectitied  line  under  an  allotment  for  that 
purpose  for  "Operating  and  care.") 

The  channels  m  the  canal  and  in  the  harbor  are  15  feet  and  17  feet 
deep  below  datinu,  respectively.  Work  under  the  existing  project  is 
not  yet  far  enough  advanced  to  have  increased  the  navigable  depths. 

I -mposed  operations, — It  is  proposed  to  apply  available  balances  in 
dredging  ana  rock  removal  under  the  existing  contract  for  securing  a 
channel  21  feet  deep,  and  in  the  renewal  of  alx)ut  1,100  feet  of  the 
harbor  piers  above  the  water  line  in  accordance  with  the  approved 
project. 

Remarks.  —It  is  believed  that  the  funds  available  are  sufficient  to 
complete  the  work  outlined;  therefore  no  additional  estimate  is 
submitted. 

Monty  state  I /tent, 

July  1,  1902,  balance  unexpendtHl $45, 503.  39 

Miscellaneous  receiptf^ 11, 593.  IK) 

Amount  appropriated  by  sundry  civil  act  of  March  3,  19(.)3 178, 000. 00 

2:^,  097. 29 
June  30,  1903,  amount  exiHinde<l  during  fiwa.1  year     13, 642. 45 

July  1,  1903,  Imlance  unoxpende<i 221, 454. 84 

July  1,  1903,  outstanding  liabilities 139. 01 

July  1,  1903,  balance  available 221, 315.  83 

July  1,  1903,  amount  covenMi  by  un<iomplete<l  contnicLs \i5f^^^^K$^,^fo 
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AI'PROPRlATlONtS. 


Act  of— 

Marcli  8,  1873 $40, 000.  00 

March  23,  1874 10, 000. 00 

June  18, 1878 30, 000.  00 

March  3,  1879 30,000.00 

Juub  14,  1880 10, 000.  00 

March  3,  1881 10, 000. 00 

August  2, 1882 20, 000. 00 

Julv5,  1884 10,000.00 

August  5, 1886 5, 000. 00 

Sei)teinl)er  19,  181H) 3, 000. 00 

Julv  13,  1892 «86,8:^.0O 


Act  of— 

August  18, 1894 $25,  000.  00 

June3,  1896 :i5,000.00 

March  3,  18J)9 35,500.00 

June  13, 1902 44, 000. 00 

March  3,  1903 178,  000. 00 

Miscellaneous  receipts 
credited  to  appropria- 
tions       11,883.55 


Total 584,  216. 55 


tY)NTRACT   IN    KOKCK. 

For  dredging  1,500,000  cubic  yards,  at  9.9  (!ent«  i>er  cubic  yard,  and  for  3,000  cubic 
yards  of  rock  removal,  at  $5.50  per  cubic  vard. 
Name  of  contractor:  Duluth  Dredge  and  Doc^k  Comiiauy. 
Date  of  contract:  March  28,  1903. 
Date  of  approval:  April  11,  1903. 
Date  of  commencement:  May  25,  1903. 
Date  for  completion:  December  31,  1904. 


a)MMEKCIAL   BTATISTItrS   FOR  THE   CALENDAR   YEAR    ENDING    DEL^EMBEH   31,   1902. 

[Furnished  by  Mr.  Adam  N.  Dicr.  Hupurintendent  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 

WlMconsin.l 

Arrii'oJ^  and  deptirturca  of  veitsefs. 


Claw. 


190: 


Steam 

Sail 

Unrigged 


1901 
1900 
1899 
1898 
1897 


Total. 


'        Boun< 
Number. 

1  down. 
Not  tons. 

557.347 

60,513 

251, 101 

Bou 
Numl)er. 

u<I  up. 
Net  toDH. 

T« 
Number. 

3tal. 
Net  tons. 

1.017 
460 
231 

952 
414 
226 

474.755 

46.671 

251,827 

1.969 
874 
457 

1,032.102 
106.184 
602.428 

1.708 
1.986 
1,760 
2,015 
1.921 
2,283 

868,961 
922.652 
749,944 
785.378 
669.  &41 
864,642 

1.592 
1,776 
1,693 
1,825 
1.855 
2.131 

771,758 
764,666 
684.927 
631,734 
616,244 
821,839 

3.300 
8,752 
3.463 
3,840 
3,775 
4,414 

1.640,714 
1,687,318 
1,434,871 
1.417,112 
1.285.885 
1,685,981 

Navigation  through  the  canal  for  the  season  of  1902  was  resumed  April  4  and  was 
practically  closed  December  16,  a  period  of  257  days. 

Average  number  of  craft  passing  through  the  canal  per  <lay  for  the  whole 

season  (not  including  tugs) 12. 84 

Average  net  tons  passing  through  canal  per  day  for  the  whole  season  (not 

including  tonna^ge  of  tugs) 6, 384. 10 

Average  net  tonnage  of — 

Steam  craft 524. 18 

Sail  craft 121.49 

Unrigged  craft 1, 099. 40 


a  Purchase,  $81,833. 
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Statement  of  freiglU  and  jHHt^etigertf  carried  throufjh  tfw  canal  during  the  calendar  year 

ending  December  si^  1902, 


BOUND  DOWN. 


ArtiolcH. 


A4?ricMiltuml  iraplcmeiitM 

Coal 

Fi.sh 

Flour 

Fruit 

(Jrain  (all  kin<l.'^) 

Iron  (manufat'turcMl)  — 
Logs 


Not  tonj*. 


565 

22,614 

703 

166 

563 

2,026 

4,799 

375 


Arti<;les. 


Lumber 

Merchandise  (general) 

Pwt«  (fence  and  paving) 

Salt 

Wood 

Total 

Paj»iengcr.s number 


Net  tonH. 


495 

61,26-t 

95 

3,744 

325 


97.r24 
8,556 


BOUND  UP. 


Bark 

Coal 

Dairy  pnMlu<"ts 

Fish 

Flour 

Grain  (all  kinds) 

Hav 

Hides 

Iron: 

Manufactured 

Pig 

Scrap 

Logs 

Lumber 


1,9H3 
470 
384 

2,298 
645 

1,713 

ia5 

638 

1,391 
540 
881 

4,750  ; 
375,  a56 


Merchandise  (general)... 

Paper 

Poles  (telegraph) , 

Posts  (fence  and  paving) , 

PotatocH , 

Salt , 


Sawdust 

Stone  (building  and  crib) 

Ties  (railroad) 

Trees 

Wood 


Total I 

Paasengers number. . ' 


21,752 
400 

16, 240 

3,595 

893 

522 

470 

?2,885 

17,892 
80 

14,545 


541,111 
7,306 


Total  number  of  net  Umib  of  freight  carried  through  the  canal  during  the  calendar 
year  ending  Deceml^er  :n,  1902,  638,835. 

Total  number  of  passengers  carried  through  the  (»nal  during  the  calendar  vear 
ending  December  31,  1902,  15,861. 


Statement  nhoiving  qxmntity  and  eMimated  value  of/reigJU  carried  throwjh  tlie  canal  during 

the  calendar  year  ending  December  31,  1902, 


Items. 


Agricultural  implements tons. 

Bark cords. 

C/oa  1 tons . 

Dairy  products do. . . 

Fish do. . . 

Flour barrels. 

Fruit tons. 

Grain: 

Cora bushels. 

Oats do. . . 

Pease do... 

Wheat do. . . 

Hay tons. 

Hides do. . . 

Iron: 

Manufactured do. . . 

Pig do... 

Scrap do . . . 

!»?>« M  feet  B.  M. 

Lumber do. . . 

Merchandise  (general) tons. 

Paper do. . . 

Poles  (telegraph) numbiT. 

Posts  (fence  and  paving) do. . . 

Potatoes bushels. 

Salt barnrls . 

Sawdust tons. 

Stone  (building  and  crib) do. . . 

Ties  ( railroad) number. 

Trees do. . . 

Wood cords. 

Total  value 


Quantity. 


565 

793 
23,084 

3*W 
3.001 
7,500 

563 

17,000 
50,000 
61.100 
21,000 
185 
638 

6,190 

MO 

884 

2,050 

250,967 

83,006 

400 

92,800 

194.200 

29, 750 

28,441 

470 

72.885 

225,600 

4,000 

6.948 


I^ice  per 
unit. 


1200.00 

7.50 

4.50 

250.00 

100.00 

5.00 

60.00 

.85 

.30 

L25 

.70 

12.00 

130.00 

62.50 

30.00 

6.00 

15.00 

22.00 

175.00 

60.00 

3.00 

.20 

.65 

1.10 

3.50 

.95 

.30 

.60 

5.50 


Total  valua- 
tion. 


$113,000.00 

5, 947. 50 

103,878.00 

96,000.00 

800. 100. 00 

37, 600. 00 

83,780.00 

14,450.00 
16,000.00 
76,875.00 
14, 700. 00 
2,220.00 
82,940.00 


386, 

16, 

6, 

80. 

5,521. 

14,526, 

24, 

278, 

38, 

19. 

31, 

1, 
69, 
C7, 

2. 
32. 


875.00 
200.00 
3(M.0O 
750.00 
274.00 
050.00 
000.00 
400.00 
840.00 
337.50 
285.10 
645.00 
240. 75 
680.00 
400.00 
714.00 


•2.\,'^«a,'^S&,'*^^ 
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Comparative  sUUemetU  of  principal  items  of  commerce  through  the  canal  for  the  calendar 

yeMrn  1901  and  190^. 


Year. 


Itemn. 


1901. 


Vessels number. 

Tonnai^c tons. 

Tonnage  ( cargo) do. . . 

Paasengers number. 

Agricultural  implements tons. 

Coal do I 

Pish do....' 

Flour barrels. .  i 

Grain  (all  kinds) bushels. . ' 

Hay tons. . 

Iron: 

Munufaotured do 

Pig do I 

Lumber Mft.B.M.. 

Merchandise  (general ) tons. .  j 

Poles  (telegraph ) number. . I 

Posts  (fence  and  paving) do — ! 

Potatoes barrels. .! 

Salt do.... 

Stone  (building  and  crib) tons. .1 

lies  (railroad ) number. . 

Wood cords. . , 


3,762 

1,687,318 

906,138 

16,241 

645 

74.859 

2.062 

63,080 

369,128 

2,181 

12,823 

3.335 

345,913 

63,063 

200,700 

216, 100 

6.000 

46,922 
101,260 
294.450 

11.336 


1902. 


3,300 

1,640,714 

688,835 

15,861 

565 

23,084 

3.001 

7,500 

149, 100 

185 

6.190 

540 

250,967 

83,006 

92.800 

194,200 

9,917 

28,441 

72,885 

225,600 

5.918 


Increase,  i  Decrcasiv 


949 


452 

46.601 

267,303 

3J>0 

•M,  145 


19.923 


55,530 

220.09 

1.99S 

6,6S 

2,7% 

94.946 


3.917 


107.900 
21.900 


1M.481 

28,375 

68,8f<0 

5.S88 


Estimated  value  of  freight  passing  through  the  canal  during  the  cal- 
endar year  ending  December  31,  1902 $21,947,885.85 

Estimated  value  of  freight  passing  through  the  canal  during  the  cal- 
endar year  ending  December  31 ,  1901 22, 469, 1 01 .  85 

Decrease  in  value  of  freight  in  1902  as  compared  with  1901 . . .  521, 216. 00 

Statement  shomng  number  and  net  tonnage  of  tugs  passing  through  the  canal  during  the 
calendar  year  ending  Deccmfter  Sly  1902,  and  the  number  of  vessels  and  unrigged  craft 
towed  during  that  time, 

BOUND  DOWN. 


Month. 


April 

May 

June 

July 

August 

September . 

October 

November  . 
December. . 

Total. 


Number. 

Net  tons. 

Vessels 
towed. 

7 

26 

706 

27 

918 

18 

29 

1,067 

11 

49 

1,483 

11 

36 

1,027 

12 

43 

1,148 

22 

70 

1,789 

18 

55 

1,280 

8 

42 

1,044 

377 

10,454 

102 

Unrigged 
towed. 


8 

9 

12 

32 

14 

11 

5 

5 

1 


97 


BOUND  UP. 


April 

May 

June 

July 

August 

September 
October . . . 
November 
December. 


Total. 


20 

898 

6 

82 

912 

19 

28 

1,000 

9 

49 

1,878 

IS 

84 

966 

12 

42 

1,128 

19 

69 

1,768 

11 

50 

1,120 

10 

48 

999 

2 

867 

9,919 

101 

Total  number  of  trips  made  through  canal  by  tugs  for  whole  season 744 

Total  number  of  net  tons 20,373 

Total  number  of  vessels  towed 203 

Total  number  of  unrigged  craft  towed 180 

Total  number  of  vessels  and  unrigged  crait  towed ,«..        383 


4 

5 

10 

S2 

12 

10 

6 

4 

0 
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■8  atetioned  at  canal  

^  .         „    trough  canal  per  day  for  whole  se 

Number  of  tugH  stationea  at  canal  conaffett  in  loral  towing  . 

N^t  toimage  of  tugs  ftationed  at  cannT  for  Icxal  towing 

Lenf^h  of   towing;  route  from  hartM>r  entrance  to   mouth  of   l!^tun;eon 
Bay mifee.. 


8.75 
f  liitring 


at«.». 

*.U- 

rnrtgged. 

Total. 

"""'^            l>..mb.r,lNetb™. 

l(.uiib«.l  Nation-. 

Mimber. 

Notion-. 

number.  Ncl  u.oh. 

Jbouji^- 3.        1.8M 

[ 

a         a.6«M 

April «i     xim 

i!  -ra 

2.400 

I'm 

JunV- 2l         'bm 

July H        I.7M 

a-iv::::::::::       ','    !;S 

»5 

i 

2,DZt 
2,719 

aw 

S 

a:  200 

7|SB0 

\ 

ilaoo 

6,  CM 

Total *»!    ao,o(« 

"* 

19.  HM 

" 

11,763 

■m 

M.7U 

Average  net  tonnajw  of  ateam  craft  sheltered 417.83 

Averajjc  lift  tonnage  of  sail  craft  sheltered 118.42 

Average  net  tonnage  of  unriggeil  craft  sheltered 1,069.36 


1»™. 

(Hantlty. 

i.ow 

tir..oo 

22.00 
3.00 
.20 

■i.oa 
b'fa 

"^tio"'" 

afc;;;-: 

M[eelB.>I.. 

.10, «« 

Poles  (telpuraph) 

ft«U(feneeaiidp»vlng) 

number.. 

do.... 

11.S60 

Stone  (building  nni  crib) 

Tle»  [rallraid) 

eee:::;^^. 

6:oo4 

*,20tt 

Total  estimBted  value  of  cargo  carried  hy  craft  sheltered $5.30, 092 

Total  estimated  value  of  vewele  sheltered  (baeed  on  Lloyd's  valuation 
and  is  approximate ) 2, 492, 530 

Total  value  of  veesela  and  (»rgo 3, 022, 622 


tonnage  of%oai»  cirmpraing  each  li 


T  atid  nitmbw  and  iirt 


Bdwsrd  Hlne«  LumberC 


irlev  Lnml 
oedei  Lun 


.1  Milwaukee,  Win. 


Hait'HgteamboalLine Green  Bay.  Wi"... 

Leathern  A  Smith  Towing  and  Wrecking  Ci> i  Slurjeon  Bay,  Wlj 

Packard,  Smith  A  Co do 

Oeoige  PankrauLomberCo do 
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Of  the  foregoing  lines  of  IranBportation,  the  Toledo,  Ann  Arbor  and  Northern 
Michigan  Railroaa  Company,  the  Goodrich  Transportation  Company,  Harry  Broe. 
Transi)ortation  Company,  and  Hart's  Steamboat  Line  carry  both  freight  and  i>a89en- 
gers;  the  other  lines  freight  only. 

In  addition  to  the  foregoing  lines  of  transportation,  a  lar^e  number  of  steaiii  barges, 
sail  vessels,  and  unriggecl  craft  engager!  in  the  general  freighting  business  make  use 
of  the  vixuaX  contintially,  going  lx)th  ways  during  the  season  of  navigation,  and  a 
large  local  businef-H  is  done  by  tugs  engaged  in  assisting  sail  vessels,  unriggecl  craft, 
etc.,  through  the  canal. 


LL5. 


OPERATING  AND   CARE   OF  STURGEON    BAY    AND    LAKE    MICHIGAN 

SHIP  CANAL,  WISaWSIN. 

OperatUms  during  th^  fiscal  year. — Operations  have  been  confined  to 
work  incident  to  oj^rating  and  care,  examinations,  keeping  reconl  of 
vessels  and  tonnage  passing  through  the  canal,  and  making  necessary 
repairs  for  maintenance,  including  the  removal  of  234  linear  feet  of 
the  south  revetment  and  rebuilding  it  on  the  rectified  line.  This  latter 
is  now  in  progress. 

Condition  of  the  improvement. — Navigation  through  the  canal  opened 
April  4,  1902.  Closed  on  account  of  ice  formation  December  1(>,  and 
was  resumed  March  16, 1903.  There  is  a  depth  of  15  feet  below  datum 
in  the  canal,  and  a  contract  is  in  force  to  increase  its  depth  to  21  feet, 
to  l)e  completed  by  December  31,  1904.  Work  in  furtnerance  of  the 
contract  was  begun  May  25,  1903,  and  is  being  vigorously  prosecuted. 

Proposed  opet*ations, — It  is  proposed  to  apply  the  funds  for  which 
an  allotment  is  requested  in  maintenance,  opemting  and  (*are,  and 
supervision  of  existing  works,  including  the  completion  of  234  linear 
feet  of  south  revetment,  which  is  now  in  progress. 

In  accordance  with  the  provisions  of  section  4  of  river  and  harlx)r 
act  of  July  5, 1884,  a  summary  of  expenditures  is  herewith  given. 

Money  statement. 

July  1,  1902,  balance  unexpende<l $1,739.89 

Amount  allotted  for  fiscal  year  ending  June  30,  1903 14, 867. 67 

Miscellaneous  receipts 80.  II 

16,687.67 
June  30,  1903,  amount  expended  during  fiscal  year 7,  :i46. 15 

Julv  1,  1903,  balance*  unexpended •. 9,:142.62 

July  1,  1903,  outstanding  liabilities 500. 00 

July  1,  1903,  balance  available 8,842.52 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1904  ".       7, 937. 98 

Amount  available  for  fiscal  year  ending  June  30,  1904 16, 780. 50 

"Amount  allotwl  if  estimate  is  ai)proved. 
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Allotmeiittt  from  appropriation  for  operatiiuj  and  nire  of  vanals  and  other  works  of  nai^iqa- 
tio7if  indefinite^  act  of  Jiitij  5,  1884^  applied  to  i^urgeon  Bay  and  Lake  Michigan  ^hip 
Canal  f  JViitcotwiii. 

^lav  5,  1893 $1, 415. 8.3     September  19,  1899 f;7, 500. 00 

Jiilv  22,  1898 20,500.00     Januarv27,  1900 1,000.00 

July  19,  1894 10,301.13     July  17,  liKX) 37,51.5.54 

Julv  20,  1895 12,  :i59.  6<)     July  19,  1901 8, 501.  68 

Augufit  10, 1896 17.513.84     Julv  21,  1902 14,867.67 

Julv  21,  1897 12, 873.  77  MitJcellaneous  receiptu  cml- 

Julv  28,  1898 27, 4:i5.  79         itod  to  ai>i)ropriation8 325.  67 

Septemlxjr  l(i,  1898 3, 000. 00  i                                                        

July  24,  1899 23,.551.29                 Total 198,mn.87 

Summary  of  exj>enditure^  made  from  appropriation  for  operating  and  care  of  canah  and 
other  works  of  narigatiomy  indefinitey  act  of  Jidy  .5,  1884^  applied  to  Sturgeon  Bay  and 
jAike  Michigan  Ship  Canai^  Wiscmixiny  during  the  fiscal  year  endiruj  June  SO^  1908. 

Services $5 ,  508 .  90 

Supplies 8.50.  74 

MaterialH 916.  74 

MiHcellaneouH 68.  77 


Total 7,346.15 


LL6. 


IMPROVEMENT  OF  AHNAPEK  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  improvement  are 
described,  and  references  for  more  extended  information  and  for  reports 
on  examinations  and  surveys  are  given  in  Annual  Report  of  the  Chief 
of  Engineers  for  1902,  page  442. 

Operations  during  the  jiscal  year. — By  hire  of  labor  and  the  use  of 
U.  S.  dredge  No.  2  dredging  was  bej^un  October  18  and  completed 
November  14, 1902.  During  this  period  7,010  cubic  yards  of  material 
were  removed  from  the  channel. 

Cimdition  of  the  improvement. — The  piers  are  completed  the  full 
length  contemplated.  Three  hundred  and  fifty  feet  of  the  north  pier 
require  renewal  al)ove  the  water  line;  otherwise  they  are  in  fair 
condition. 

The  depth  below  datum  is  10  foot  at  the  harbor  entrance,  thence  13 
feet  for  a  minimum  width  of  about  60  foot  to  the  shore  end  of  the 
piers.  Thence  to  the  bridiifo,  a  distance  of  800  foot,  rock  has  been 
removed  to  obtain  a  channel  100  feet  wide.  About  one-third  of  the 
area  has  this  required  depth  of  13  feet  and  the  remaining  two-thirds  a 
depth  of  about  10  feet. 

The  50-foot  channel  in  continuation  of  the  present  channel  up  the 
river  is  not  yet  of  the  projected  length  or  width.  For  a  distance  of 
al)out  520  foot  it  has  a  depth  of  10  foot  and  least  width  of  30  feet. 

See  also  accompanying  map. 

I^'opoHid  operatiojhH, — It  is  proposed  to  apply  available  Iwilancosand 
appropriation  recommended  in  completing  the  existing  project  and  in 
maintenance  of  existing  works. 
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The  estimate  for  maintenance  of  existing  works  for  the  tiscal  year 
endinf]f  June  80,  1005,  is  as  follows: 

For  dredginp  20,000  cubic  yards,  at  12  cents $2, 400 

For  minor  repairs  to  piers 1 ,  600 

Contingencies,  10  per  cent 400 

Total 4, 400 

ulfo7ie'i/  Htatemetit. 

July  1,  1902,  balance  uiiexpendeci $10, 836. 27 

June  1^0,  1  JK)3,  amount  oxi)ended  (hiring  finital  year 1 ,  436. 58 

July  1,  1903,  balance  unexpended 9, 399. 69 

Amount  (estimated)  required  for  comnletion  of  existing  projec^t 6, 266. 00 

Amount  that  can  be  profitably  exi^ended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement $6, 266. 00 

For  maintenance  of  improvement 4, 400. 00 


Submitted  in  compliance  with  re<iuirementH  of  sundry  civil  act  of  Jmie 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


10, 666. 00 


APPROPRIATIONS. 


Act  of —  Act  of — 


March  3,  1871 125,000 

June  10,  1872 25, 000 

March  3,  1875 25, 000 

August  14,  1876 8,000 

June  18,  1878 8,000 

March  3,  1879 7,000 

June  14,  1880 7,000 

March3,  1881 8,000 

August  2,  1882 12,000 

July  5, 1884 15,000 

August  5,  1886 15, 000 


August  11,  1888 $5,000 

fieptember  19,  1890 6, 000 

July  13,  1892 7,000 

August  18,  1894 5, 000 

June  3,  1896 5, 000 

March  3,  1899 13,000 

June  13,  1902 10,000 

Miscellaneous  receipts  credited 

to  appropriations 220 

Total 206,220 


COMMERCIAL   STATISTICS    FOR  THE   CALENDAR    YEAR   ENDING    DBCEMRKR  31,  1902. 

Efforts  were  made  to  obtain  the  commercial  statistics  for  Ahnapee  Harbor  for  the 
year,  but  none  could  be  obtained. 


LL7. 
IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  harbor  and  project  for  its  improve- 
ment is  described  and  references  for  more  extended  information  and 
for  report  on  examination  and  survey  are  given  in  Annual  Report  of 
the  Chief  of  Engineers  for  1902,  page  443. 

Operations  during  thejtscal  year. — By  hire  of  labor  and  the  use  of 
U.  D.  dredges  Nos.  1  and  2  dredging  was  begun  November  18,  1902, 
suspended  December  8,  resumed  April  17,  1903,  and  closed  May  4. 


.,^^t^  ^EE  HARBOR 

<^7>^   \sCONSIN 


sounding?!  Taken 

1  e3-Sd,l90S 

&OAi_e. 


\ 
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During  this  period  18.185  cubic  yards  of  material  were  excavated, 
resulting  in  increasing  tne  width  of  the  15-foot  entrance  from  80  feet 
to  110  feet  and  the  removal  of  several  small  shoals  from  the  basin. 
Dredge  No.  1,  dump  scows,  and  tug  Industry  were  repaired  at  the 
Government  wharf  and  yard  during  the  winter  of  1902  and  1903. 

Soundings  were  taken  and  a  map  of  the  harbor  prepared. 

Conditlrm  of  the  imjrrftvement. — The  piers  are  built  the  full  length 
contemplated  and  are  in  fair  condition,  with  the  exception  of  1,1(»0 
linear  feet  that  requires  renewal  above  the  water  line. 

The  channel  hos  the  required  depth  of  15  feet  below  datum,  with  a 
minimum  width  of  110  feet.     See  also  accompanying  map. 

Proposed  operations. — It  is  proposed  to  apply  the  funds  available 
and  tne  additional  appropriation  recommended  for  maintenance  of 
existing  works  by  making  needed  repairs  to  the  piers  and  in  dredging. 

Estimate  for  Juscal  year  eiidhig  June  SO,  1905. 

For  (lrc<l>!inj?  20,000  cubic  yards  for  maintenance  of  channel,  at  10  cents |»2, 000 

For  minor  repairs  to  harbor  piers 2, 000 

Contingencies,  10  per  cent 400 


Total 4,400 

Money  statement, 

July  1,  1902,  balance  utiexpended 111,529.48 

June  80,  1903,  anioimt  expended  during  fiscal  year 2, 967. 37 

July  1,  1908,  balance  unexpended 8, 562. 11 


Amount  that  can  be  profitably  exi)ended  in  fisc^al  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1903 4,400.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of— 

March  3,  1881 $5,000.00 

AuguHt  2,  1882 12, 000. 00 

July  5,  1884 18,000.00 

August  5,  1886 10, 000. 00 

August  11,  1888 10,000.00 

September  19,  1890 20, 000. 00 

July  13,  1892 30,000.00 

August  18, 1894 20,000.00 


Act  of — 

June  3, 1896 |25, 000. 00 

March  3,  1899 8,800.00 

June  13,  1902 11, 000. 00 

Miscellaneous      receipts 

credited  to  appn>pria- 

tions 52.19 


Total 169,852.19 


Appropriated  by  local  authorities  in  1881  and  expended  by  the  United  States 
under  the  direction  of  the  engineer  officer  in  charge,  $8,042.72. 


COMMERCIAL  STATISTICS   FOR  THE   CALENDAR   YEAR   ENDING   DECEMBER   31,  1902. 

[Furnished  by  the  mayor  of  Kewaunee,  Wis.] 
Arrivals  and  deimrture^  of  vessels. 


Description. 


Steam. 
Sail... 


Arrivals. 


Depar- 
tures. 


Total. 


1,213 
176 


X^-SJ®. 


1,213 
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Bjf  uxiy  of  the  harbor. 

Tons. 

Exports 804, 062 

Imports 203, 503 

Total 1,007,565 

Tonnage  in  calendar  vear  ending  I)eceinl)er  31,  1901 725,  768 

Increase  in  1902 .' 281 ,  797 

Principiil  artirlex  of  ej port. — Flour,  hay,  mill  stuffs,  grain,  and  general  merchandiw. 
Principul  orticlrs  of  impart. — Mill  ntuffp,  coal,  grain,  and  luml)er. 


LL8. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 


\ 


The  natural  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described,  and  references  for  more  extended  information  and 
for  report  on  examination  and  survey  are  j^iven  in  Annual  Kep)ort  of 
the  Chief  of  Engineers  for  1902,  page  444. 

Operatioits  dtrrhuj  ttwiiHcal  year, — By  hire  of  labor  and  the  use  of 
U.  S.  dredge  No.  1,  dredging  was  begun  September  8  and  completed 
November  12,  19U2.  During  this  period  25,379  cubic  yards  were 
removed  from  the  channel  and  from  the  out^r  bar. 

Soundings  were  taken  and  a  map  of  the  harbor  prepared. 

A  contract  was  entered  into  with  Frankman  Bros.  &  Morris  for 
repairing  1,800  feet,  more  or  less,  of  the  pile  piers.  This  conti-act  is 
dated  June  18,  1908,  to  be  completed  December  31,  1903.  Only 
preparatory  work  has  been  done  on  it  during  the  fiscal  year. 

Condttum  of  the  unprovevfumt, — April  8,  1903,  the  channel  had  the 
required  depth  of  13  feet  below  datum  for  a  minimum  width  of  about 
150  feet,  l^robably  no  material  change  ha.s  occurred  since  then. 
Alx)ut  2,000  linear  feet  of  the  inshore  portion  of  the  piers  require 
extensive  repairs.     The  remaining  portion  is  in  fair  conaition. 

See  also  accompanying  map. 

Proponed  operations, — It  is  proposed  to  apply  available  balance  and 
additional  appropriation  recommended  in  repairing  the  piers  and 
dredging  for  the  maintenance  of  the  channel. 

For  maintenance  of  existing  works  for  the  fiscal  year  ending  June 
30,  1905,  the  following  estimate  is  submitted: 

For  dredging  30,0(X)  cubic  yanlg,  at  12  cents $3, 600 

For  repairs  to  piers 2, 400 

Contingencies,  10  i)er  cent 600 

Total 6,600 

Money  stateinetxt, 

July  1,  1902,  balance  unexpended $20, 481. 00 

June  .SO,  1908,  amount  expended  during  fiscal  year 3, 172. 16 

July  1 ,  \^'^^  balance  unexpended 17,  .308. 84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
ltK)5,  for  maintenance  of  improvement,  in  addition  to  the  balanci^ 
unexpendeil  July  1,  1903 6,600.00 

[Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPKOI»RI  ATION8. 


Act  of— 

March  3,  1871 $25,000 

June  10,  1872 .  25,000 

March  8,  1878 25,000 

Junc23,  1874 15,000 

March  8,  1875 15,000 

August  14,  1876 5,000 

June  18,  1878 10, 000 

March  8,  1879 20,000 

June  14,  1880 20,000 

March  8,  1881 15,000 

August  2, 1882 15,000 


Act  of— 


July  5,  1884 $8,000 

Augustll,  1888 2,500 

September  19,  1890 3,000 

July  18,  1892 3,000 

August  18,  1894 3,000 

June3,  1896 5,000 

March3,  1899 8,000 

June  13,  1902 : 20,000 


Total 242,500 


CONTRACT   IN    FORCE. 

For  construction  of  1,800  linear  feet,  more  or  less,  of  pile  revetment,  material  to 
be  paid  for  at  the  follo\*'ing  rates:  Kound  piles  at  27  cents  per  linear  foot ;  Wakefield 
sheet  piling  of  Norway  pine  plank,  at  $il8  per  thousand  feet  B.  M.;  Norway  pine 
timber,  at  $82  per  thoiL^and  feet  h.  M. ;  pine  ])Iank,  at  $82  j>er  thousand  feet  6.  M.; 
wrought  iron  drift  bolts,  at  4  ceut*<  j)er  pound;  wrought  iron  screw  l)olt«  and  tie- 
rods,  at  4  cents  per  pound;  wrought  iron  and  wire  spikes,  at  4  cents  per  pound. 

Name  of  contractor:  Frankman  Bros.  &  Morris. 

Date  of  contract:  June  18,  1903. 

Date  of  approval:  July  9,  1903. 

Date  of  commencement:  July  15,  1908. 

Date  for  completion:  December  81,  1903. 


COMMERCIAL   STATISTICS    FOR  THE   CALENDAR    YEAR    ENDING    DECRMRBR   81,  1902. 

[Furnished  by  the  mayor  of  Two  Rivera,  WiH.] 
Arriralii  aiid  de^Hirtures  of  I'essdn. 


l>encription. 


SWam 
Sail  ... 


Total. 


ArrivalM. 

Depar- 
tures. 

ior> 

268 
105 

373 

373 

By  way  of  the  harlpor. 


Tons. 


Exports 1,  741 

Im|>orts 1 8, 459 

Total 20,200 


Principal  articles  ofejrport.- 
Principal  nrticlen  of  import. • 


-Printers*  goods,  hay,  p4»iis,  and  oats. 
-Lumber,  stone,  and  general  merchandise. 


L  L  g. 
IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

The  original  condition  of  this  harbor  and  projects  for  its  iniprove- 
ment  are  described,  and  reference  for  more  extended  information  and 
for  reports  on  examination  and  surveys  are  given  in  Aniwis^J^^^^i^^^''^^^ 
the  Chief  of  Engineers  for  1902,  page  444. 
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OpcrtitUms  darlnq  th^\fii<cal  ymr, — Minor  repairs  were  made  to  the 
harbor  piers.  Under  tlie  existing  contnict  for  extending  the  break- 
water 400  feet  work  was  begun  May  12,  and  at  the  close  of  the  fiscal 
year  Cribs  Nos.  1  and  2,  each  ICM)  feet  long,  were  built  15^  feet  and  2^ 
feet  high,  respectively,  but  no  cribs  have  yet  been  sunk  in  place. 

To  comply  with  the  provisions  of  an  item  in  act  approved  June  13, 
1902,  a  survey  of  Manitowoc  harbor  and  river  was  made,  and  report 
thereon,  dated  July  13,  1903,  with  plans  and  estimate  of  cost  for  the 
formation  of  two  turning  basins  in  the  river  and  increasing  the  depth 
of  channel  to  21  feet,  is  submitted  herewith  in  Appendix  L  L  19. 

Ctmdltion  of  the  linprovement, — April  8,  1903,  the  channel  had  the 
required  depth  of  20  ifcet  for  a  minimum  width  of  100  feet.  Probabh' 
no  material  change  has  occurred  since  then.  About  750  linear  feet  of 
the  harbor  piers  reauire  renewal  above  the  water  line.  Otherwise 
they  are  in  good  condition. 

l^opmed  operatUmH, — It  is  proposed  to  apply  available  balances  and 
additional  appropriation  recommended  in  completing  the  extension  of 
the  breakwater  and  for  maintenance  of  existing  works  by  dredging 
and  repairing  the  piers. 

Eftfhnate  for  fiftcal  year  nul'my  June  30,  1905. 

For  dredging  20,000  cubic  yardn,  for  maintenance  of  channel,  at  12  cents $2, 400 

For  minor  repairs  to  harbor  piern 2, 000 

Contingencies,  10  |>er  cent 440 


Total..: 4,840 

Mfmey  Htntenieni, 

July  1, 1902,  ])alance  unexpended $46, 984. 97 

Jane  30, 1903,  amount  expended  during  fiscal  year 3,  226. 44 

July  1, 1903,  balance  unexpended 43,  758. 53 


July  1 ,  1903,  amount  covered  by  uncompleted  contracts 35, 000. 00 


1 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1903 4,840.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  189^). 


A  PPKOPRI ATIO  NS. 


Act  of— 

August  30, 1852 

June  23, 1866 

March  2, 1867 

July  25, 1868  (allotted) 
April  10, 1869  (allotted) 

July  11, 1870 

March  3, 1871 

March  3, 1873 

June  23, 1874 

March  3, 1875 

August  14, 1876 

June  18, 1878 

March  3, 1879 

June  14, 1880 

March  3, 1881 


$8,000.00 

52, 000. 00 

46,000.00 

17, 500. 00 

17, 820. 00 

20,000.00 

11,000.00 

20,000.00 

10, 000. 00 

10, 000. 00 

8,000.00 

15, 000. 00 

6, 500. 00 

7,000.00 

4,000.00 


Act  of — 

August  2, 1882 $10,000.00 

July  5, 1884 15,000.00 

August  5, 1886 15, 000. 00 

August  1 1, 1888 8, 000. 00 

September  19, 1890 8, 000. 00 

July  13,1892 28,000.00 

August  18, 1894 20,000.00 

June  3, 1896 44,440.00 

March  3, 1899 3,300.00 

June  13, 1902 46,000.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions    252.72 


Total 448,812.72 


APPENDIX    L  L REPORT   OF   MAJOR    WARREN.  1853 

CONTRACT   IN    FORCE. 

For  construction  of  400  feet  of  crib  breakwater,  material  to  )>e  paid  for  at  the  fol- 
lowing rates:  Foundation  and  protection  piles  at  |12  each;  stone  at  95  cents  per  ton; 
long-leafed  yellow  or  Southern  pine  timber  at  131.50  per  1,000  feet  B.  M.;  hemlock 
timber  at  124.50  per  1,000  feet  B.  M.;  pine  plank  at  ^4  per  1,000  feet  B.  M.;  hem- 
lock plank  at  $33  per  1,000  feet  B.  M.;  wrought-iron  drift  Dolts  at  5  cents  per  pound; 
wrought-iron  screw  bolts  at  5  cents  per  pound;  wrought-iron  and  wire  spikes  at  5 
cents  per  pound. 

Name  or  contractor:  Adolph  Green. 

Date  of  contract:  March  28,  190:i 

Date  of  approval:  April  9,  1903. 

Date  of  commencement:  Mav  9,  1903. 

Date  for  completion:  December  31,  1903. 


COMMERCIAL  STATISTICS   FOR  THE   CALENDAR   YEAR   ENDING    DECEMBER  31,  1902. 

[Furnished  by  Mr.  W.  G.  Kemper,  mayor  of  Manitowoc,  Wl8.] 
Arrivals  and  departures  of  vesst'bt. 


DcHcription. 


Arrivals. 


Depar- 
turcB. 


Steam 1,757 

Sail 249 


l,7r)3 
•JfiO 


Total 1       2,006 


2,003 


By  vxiy  of  the  harbor. 

Tons. 

Exports 378,684 

Imports 426, 285 


Total 804,969 

Tonnage  in  calendar  year  ending  December  31,  1901 12, 248, 675 

Decrease  in  1902 11,443,706 

Principal  articles  of  export, — Grain,  mill  stuffs,  lumber,  iron  and  steel,  and  general 
merchandise. 
Principal  articles  of  impart. — Coal,  salt,  wood,  and  general  merchandise. 


L  L  10. 
IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

The  original  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described  and  reference  for  more  extended  information  and 
for  reports  on  examinations  and  surveys  are  given  in  Annual  Report 
of  Chief  of  Engineers  for  1902,  page  445. 

Operations  during  thejiBccd  year, — By  hire  of  labor  and  use  of  U.  S. 
dreage  No.  1  dredging  in  furtherance  of  increasing  the  depth  of  chan- 
nel to  21  feet  bemw  datum  was  begun  May  12,  1903,  and  is  now  in 
progress.  During  this  period  12,230  cubic  yards  of  material  were 
removed  from  the  channel  and  about  120  linear  feet  of  the  north  pier 
removed  preparatory  to  rebuilding  it  on  the  rectified  line. 

Work  uncfer  the  existing  contract  was  begun  May  9  and  was  in 
progress  at  the  close  of  the  fiscal  year.  Two  cribs  each  100  feet  long 
were  built  16i  feet  in  height  and  one  crib  of  same  lengXiXi^^V^y^'^^^' 
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Condhhm  of  the  im^ovenietit, — Tho  21-foot  channel  has  a  minimum 
width  of  ^0  foot  and  clrodsrin^  for  increjwing  its  width  is  in  progress. 

The  contract  now  in  force  provides  for  completing  the  piers  to.their 
required  length.  Urgent  repairs  to  about  1,000  feet  of  the  shore  end 
of  the  nortu  pier  are  in  progress. 

The  breakwater  is  600  feet  long  and  requires  an  extension  of  100 
feet.     See  also  accompanying  map. 

J^roposed  operations, — it  is  proposed  to  apply  available  balances  and 
additional  appropriation  recommended  in  completing  the  21-foot  chan- 
nel by  dredgmg  and  by  pier  extension,  completing  repairs  to  the  north 
pier,  extending  the  breakwater  100  feet,  in  accordancxi  with  the 
approved  project,  and  for  maintenance  of  existing  works. 

The  following  estimate  for  completion  of  breakwater  and  mainte- 
nance of  existing  works  for  the  fiscal  3'ear  ending  June  30,  1905,  is 
recommended: 

For  tearing  out  320  linear  feef  old  pier  and  building  320  linear  feet^of  pile 

revetment,  at  $15 $4, 800 

For  1  crib,  30  by  100  feet,  to  roinplote  existing  projeirt  for  breakwater 11, 500 

For  dredging  30,000  cubic  yards,  at  15  cents 4,  JWO 

For  minor  repairs  to  piers  and  breakwater 2, 500 

Contingencies  and  superintendence 2, 300 

Total 25,600 

Money  statement, 

July  1,  1902,  balance  unexpended $9.S,  094. 91 

June  30,.  1903,  amount  expended  during  fiscal  year 6, 863. 14 


Jmly  1,  1903,  balance  unexpended 86, 231.  77 

July  1,  1903,  outstanding  liabilities 1, 194. 55 

July  1,  1903,  balance  available 85, 037. 22 


July  1,  1903,  amount  covered  by  imcomj)leUMi  contnu;t>< 69, 261. 50 

Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  iW, 
1905,  in  addition  to  the  balance  unexpended  July  1,  1903: 

For  works  of  improvement * Ill,  500. 00 

For  maintenance  of  improvement 14, 100. 00 

25,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

August  30,  1852 

June  28,  1864  (allotted) 

June  23,  1866 

March2   1867 

April  10;  1869  (allotted) 

July  11,  1870 

March  3,  1871 

June  10, 1872 

March  3,  1873 

June  23,  1874 

March  3,  1875 

August  14,  1876 

June  18,  1878 

March  3,  1879 

June  14, 1880 


$10, 000. 00 

10,000.00 

47, 598. 91 

8,000.00 

14, 850. 00 

15, 000. 00 

15,000.00 

18, 000. 00 

10, 000. 00 

10, 000. 00 

12, 000. 00 

6,000.00 

4,000.00 

3,000.00 

7,000.00 


Act  of — 

March  3,  1881 $25, 000. 00 

August  2, 1882 30, 000. 00 

July  5,  1884 28,000.00 

August  5, 1886 15, 000. 00 

Augustll,  1888 15,000.00 

September  19,  1890 15, 000. 00 

July  13,  1892 25,000.00 

August  18,  1894 25, 000. 00 

June3,  1896 26,000.00 

March3,  1899 ^,400.00 

June6, 1900 52,000.00 

June  13, 1902 90,000.00 

Total 564,848.91 
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CONTKAtT    IN    FORCE. 

F«)r  roriBtructioii  of  200  feet  north  pier  extension  and  600  feet  south  i>ier  exten- 
niun,  niat^Tial  to  l)e  paid  for  at  the  following  rates:  Foundation  and  protection  niles 
at  $l>.o0  oaoh;  ntono  at  85  cents  per  ton;  Douglas  or  Oregon  lir  and  lougleaf  yellow 
or  southern  pine  timber  at  |84  per  thousand  feet  B.  M.;  hemlock  timber  at  $23.75 
j)er  thoUf?an(l  feet  B.  M. ;  pine  plank  at  $82  per  thousand  feet  B.  M. ;  hemlock  plank 
at  $20  per  thousand  feet  B.  M.;  wrought-iron  drift  bolts  at  3 J  cents  |)er  pound; 
wrouglit-irou  screw  bolts  at  31  cents  per  pound;  wrought  iron  and  wire  spikes  at  4 
cents  per  pound. 

Name  of  contractor:  Nelson  J.  Gay  lord. 

Date  of  contra<-t:  March  30,  1903. 

Date  of  approval:  April  13,  1903. 

Date  of  commencement:  May  9,  1903. 

Date  for  completion:  December  31,  1903. 


troMMEKCIAI.   STATISTICS    VXiR  THE   CALENDAU    YEAR    ENI)IN(i    DECEMBER  31,   11H)2. 
[Furnished  by  Mr.  William  11.  Devos,  collector  of  ciLstomK,  Milwaukee,  Wis.J 

ArrivaU  and  dcjHiriureis  o/  vt'niM'h. 


Steaiii 
Sail  .. 


Total 


Description. 


ArrivalH. 


995 
823 


1,818 


Depar- 
tures. 


998 
324 


1,322 


By  miij  of  the  harlxrr. 


Tons. 


Kxporta 594,213 

Imports 701, 505 

Total 1, 295,  718 

Tonnage  in  calendar  year  ending  December  31,  1901 1, 238, 677 

Increase  in  1902 . 


.        57,041 

l^ncipal  art'wles  of  eximrL — C'hairs,  coal  an<l  coke,  furniture,  lime  and  cement, 
lumber,  salt,  and  general  merchandise. 

lYincipnl  artirU's  of  import. — Tan  bark,  coal  and  coke,  lumber,  salt,  wood,  and  gen- 
eral merchandise. 


L  L  II. 


IMPROVKMENT  OF  PORT  WASHlNtJTON  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described  in  the  Annual  Report  of  tne  Chief  of  Engineers  for 
1902,  ])age  445.  For  more  extended  information  and  maps  see  Annual 
Report  for  1893,  page  2740,  and  189H,  page  2498. 

For  report  on  examination  and  survey  see  House  Document  No.  44, 
Fifty -sixth  Congress,  iBirst  session  (and  Annual  Report  for  1900,  p. 
3766). 

Opemttons  during  the,  Hscal  year, — By  hire  of  labor  and  the  use  of 
U.  o.  dredge  No.  1  dredging  was  begun  August  15  and  completed 
September  16,  1902.     During  this  period  10,291  cubic  yards  wei:-*- 
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removed  from  the  channel  and  basins  and  the  required  depth  of  13  feet 
below  datum  was  secured.  Repairs  were  made  to  the  dredging  plant 
during  the  winter  of  1902-3  at  the  Government  yard  at  Kewaunee. 

Condition  of  imjrrovement, — The  piers  are  built  the  full  length 
contemplated  and  are  in  fair  condition.  The  diannel  and  l)asins  have 
the  required  depth  of  13  feet  below  datum. 

See  also  aceompanying  map. 

Pi'oposi'd  operations. — It  is  proposed  to  appl}'  the  balance  available 
for  maintenance  of  existing  works  in  dredging  and  for  repairs  to 
piers  as  may  be  needed  from  time  to  time. 

It  is  believed  that  the  funds  available  are  sufficient  for  these  pur- 
poses to  June  30,  1905;  therefore  no  estimate  for  an  additional  appro- 
priation is  submitted. 

Money  utaUnn en  t, 

July  1,  1902,  balance  unexpende<l $7, 107. 86 

June  30,  1903,  amount  expended  during  fiscal  year 1 ,  480. 92 

July  1,  1903,  balance  unex]:)ende<l 5, 6:^6. 94 


AI'I'KOPRIATIONH. 

Act  of —  Act  of — 

July  11,  1870 $15,000.00  ,          Augusts,  1886 $5,000.00 

March  3,  1871 15, 000. 00  I          Septeml>er  11,  1888 5, 000. 00 

June  10,  1H72 15, 000. 00  ■          September  19,  1890 3, 000. 00 

'      "                                                                 July  13,  1892 6,500.00 

Augiwt  18,  1894 5, 000. 00 

June3,  1896 5,500.00 

March  3,  1899 4,400.00 

June  18,  1878 5, 000.  00            Juno  13, 1902 6, 000. 00 

March  3,  1879 7, 500. 00  ,  Miscellaneoufl  receipts  cred- 

June  14,  1880 20, 000.  00  i      ited  to  appropriations 36. 50 

March  3,  1881 17,000.00  1  

August  2,  1882 17,000.00                 Total 204,936.50 

July  5,  1884 10,000.00 


March  3,  1873 15, 000. 00 

June23,  1874 10,000.00 

March  3,  1875 10, 000. 00 

August  14,  1876 8, 000.  00 


COMMERCIAL   STATISTICS   FOR  TRK   CALENDAR    YEAR    ENDING    DECEMBER  31,  190*J. 

[Furnished  by  Mr.  William  C.  Mitchell,  harbor  master.] 
Arrivdls  and  iieparturet^  ofvei<Aeh. 


Description. 

ArrivalH. 

Di*|>ar- 
tures. 

Bteam 

1,285 
69 

l,2ai 
69 

fj^ii 

Total 

1.854 

i,a>4 

By  iimj  of  the  harf>or. 

Tonit. 

Exports 7, 035 

Imports .   58,754 


Total 65,789 

Tonnage  in  calendar  year  ending  December  31 ,  1901 76, 480 

Decrease  in  1902 10,691 

Principal  articles  of  export. — Brick,  coal,  and  general  merchandise. 

Principal  articles  of  import. — Coal,  tan  bark,  wood,  sawlogs,  and  general  merchandiae. 
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L  L  12. 

IMPROVEMENT  OF  HARBOR  AT  MILWAUKEE,  W1SCX)N8IN,  INCLUDING 

HARBOR  OF  REFUGE. 

The  natural  condition  of  this  work  and  projects  for  its  improvement 
are  described,  and  references  for  more  extended  information  and  for 
reports  on  examinations  and  surveys  are  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1902,  pages  446  and  2067. 

Operations  daring  the  fiscal  year. — Under  the  existing  contract  for 
building  2,450  linear  feet  of  concrete  superstructure  on  the  break- 
water and  1,050  linear  feet  of  the  same  on  north  harbor  pier,  together 
with  reenforcing  the  latter  with  pile  protection,  work  on  the  break- 
water was  begun  April  20  and  continued  since  then.  About  300  linear 
feet  of  the  timber  superstructure  is  removed  and  cribs  leveled  pre- 
paratory to  placing  the  footing  blocks  and  concrete,  162  footing  blocks 
are  molded  and  53  of  the  same  set  in  place,  but  no  section  of  the  work 
is  entirely  complete. 

By  hire  of  labor  and  the  use  of  U.  S.  dredge  No.  1, 1,621  cubic  yards 
of  material  were  removed  from  the  channel. 

To  comply  with  the  provisions  of  an  item  in  act  of  June  13^  1902, 
a  preliminary  examination  of  the  Milwaukee,  Menominee,  and  Kmnick- 
innic  rivers  m  the  city  of  Milwaukee  was  made  and  report  submitted 
July  19,  1902.  Also  a  survey  of  these  rivers  was  made  and  maps  of 
the  same  are  in  course  of  preparation.  A  report  of  this  survey,  with 
maps,  plans,  and  estimates,  will  probably  be  submitted  by  September 
1,1903.     • 

Condition  of  the  improvement, — The  harbor  channel  has  the  required 
depth  of  21  feet  below  datum  for  a  minimum  width  of  140  feet. 

Portions  of  the  timber  superstructure  on  the  breakwater  and  on  the 
north  harbor  pier  not  under  contract  for  renewal  are  so  weakened  by 
decay  that  provision  should  be  made  for  their  renewal,  as  indicated 
under  the  heading  of  ''  Remarks  and  recommendations"  in  this  report. 
See  also  accompanying  map. 

Proposed  operations, — It  is  proposed  to  expend  available  balances 
and  additional  appropriation  recommended: 

First.  In  completing  2,450  feet  of  the  breakwater  superstructure, 
and  1,050  feet  of  noith-harbor  pier  superstructure  under  contract  now 
in  force. 

Second.  In  closing  the  400-foot  opening  in  the  breakwater  with 
timber-crib  substructure,  and  in  building  concrete  superstructure  over 
it,  and  1,800  line^ir  feet  adjacent  thereto,  the  timber  superstructure  of 
this  portion  being  greatly  weakened  by  decay.  Also  providing  the 
remaining  600  feet  of  the  north-harbor  pier  with  concrete  superstruc- 
ture, the  present  timber  superstructure  being  very  much  decayed. 

Remarhi  and  recoinniendations. — In  furtherance  of  the  existing 
project  for  maintenance,  upon  the  completion  of  operations  under  the 
contract  now  in  force  the  opening  in  the  breakwater  should  be  closed, 
for  reasons  fully  set  forth  in  a  report  submitted  b}^  me,  dated  July  14, 
1899;  also  in  Annual  Report  for  1901,  page  2937,  to  which  attention 
is  invited.  And  the  remaining  1 ,000  feet  of  the  shore  arm,  and  800  feet 
of  the  westerly  end  of  the  mam  arm  of  the  breakwater  should  be  pro- 
vided with  concrete  superstructure,  as  the  timber  superstmct\3x^s.Q.s^x 

ENO  1903 117 
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these  sections  are  in  an  unsafe  condition  by  reason  of  decay.  Also,  for 
the  same  reason  the  remaining  600  feet  of  the  north-harbor  pier  should 
be  provided  with  concrete  superstructure. 

tor  the  aforesaid  purposes  the  following  estimate  for  the  fiscal  year 
ending  June  30,  1905,  is  urgently  recommended: 

Esthtiate. 

Breakwater: 

For  400  feet  timber  crib  substructure,  at  $100  per  foot $40, 000 

For  2,200  feet  concrete  superstructure,  at  $54  per  foot 118, 800 

Harlx)r: 

For  600  feet  concrete  superstructure,  at  $54  per  foot 32, 400 

Contingencies 18, 800 


Total 210,000 

Moiiey  statemejit. 

July  1,  1902,  balance  unexpended $255, 907. 72 

June  30,  1903,  amount  expended  during  fiscal  year 5, 479. 29 

July  1,  1903,  balance  unexpended 250,428.43 


July  1,  1903,  amount  covered  by  uncompleted  contracts 215, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  a^ldition  to  the  balance 
unexpended  July  1,  1903 210,000.00 

[Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

[    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 
HARBOR. 

Kvpended  on  former  mouth  of  Milvxiukee  River, 
Act  of — 

July  4,  1836 $400.00 

March  3,  1843 30,000.00 

June  11,  1844 20,000.00 

Straight  aU. 
Act  of— 

Auj?URt30,  1852 $15,000.00 

March  3,  1853 163.9* 

June  23,  1866 48,283.51 

April  10,  1869  (allotted) 35,640.00 

July  11,  1870 40,000.00 

March3,  1871 38,000.00 

March  3,  1873 *...  10,000.00 

June23,  1874 10,000.00 

March  3,  1875 25,000.00 

August  14,  1876 26,000.00 

June  18,  1878 15,000.00 

March  3,  1879 7,500.00 

June  14,  1880 10,000.00 

March  3,  1881 8,000.00 

August2,  1882 10,000.00 

August  5,  1886  ( from  appropriation  for  harbor  of  refuge) 4, 737. 91 

August  11,  1888 10,000.00 

March  17,  1890  (special  act) 6,100.00 

September  19,  1890 6,000.00 

July  13,  1892 14,000.00 

August  18,  1894 7,000.00 


il 


h'. 
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Act  of — 

Junes,  1896 17,000.00 

March  3,  1899 26,000.00 

Total  expended  at  old  river  mouth  and  straight  cut 429, 825. 36 

Expended  at  former  mouth  of  Milwaukee  River 50, 400. 00 

Total  appropriated  for  straight  cut  (present  harbor) 379, 425. 36 

HARBOR  OF  REFUGE. 
Act  of — 

March  3,  1881 $100,000.00 

Augu8t2,  1882 , 100,000.00 

July  5,  1884 85,000.00 

August  5,  1886 160,000.00 

From  which  allotted  to  Milwaukee  Harbor 4, 737. 91 


55, 262. 09 

August  11,  1888 70,000.00 

September  19,  1890 80,000.00 

July  13,  1892 75,000.00 

August  18,  1894 45,000.00 

June  3,  1896 20,000.00 

June4,  1897 168,737.91 

March  3,  1899 50,000.00 

June6,  1900 ia5,650.00 

Miscellaneous  receipts  credited  to  appropriations 1, 149. 31 

Total ........  -         .       ..  ..  955  799  31 

June  13,  1902  (harbor  and  harbor  of  refuge) 232,'  500.  (X) 

Aggregate 1,618,124.67 


CONTRACT  IN  FORCE. 

For  construction  of  2,450  feet  of  concrete  superstructure  on  breakwater,  and  1,050 
feet  of  concrete  superstructure  on  north  harbor  pier,  material  to  be  paid  for  at  the 
following  rates: 

Breakwater:  Removing  old  superstructure  and  leveling  cribs,  at  $7  per  linear  foot; 
Norway  pine  timber,  at  ^0  per  thousand  feet  B.  M.;  wrought  iron  bolts  and  spikes, 
at  5  cents  i)er  pound;  concrete  blocks,  at  $9.25  per  cubic  yard;  concrete  in  place,  at 
$8.50  per  cubic  yard;  stone,  at  $1.35  per  ton. 

North  harbor  pier:  Removing  old  8Ui)er8tructure  and  leveling  cribs,  at  $7  ^>er  linear 
foot;  Norway  pine  timber,  at  $40  per  thousand  feet  B.  M.;  white  oak  timber,  at 
$(>0  i)er  thousand  feet  B.  M.;  Norway  pine  sheet  piles,  at  $40  per  thousand  feet 
B.  M.;  round  piles,  at  35  cents  per  linear  foot;  wire  spikes,  at  4  cents  per  pound; 
wrought-iron  drift  bolts  and  spikes,  at  5  cents  per  pound;  wrought-iron  screw  bolts 
and  tie-rods,  at  5  cents  per  pound;  broken  stone  and  gravel,  at  $1.75  per  cubic  yard; 
concrete  blocks,  at  $9.2«5  per  cubic  yard;  concrete  in  place,  at  $8.50  i)er  cubic  yard. 

Name  of  contractor:  William  II.  Gillen. 

Date  of  contract:  January  3,  1903. 

Date  of  approval:  Januarv  15,  1903. 

Date  of  commencement:  February  18,  1903. 

Date  for  completion:  December  3*1,  1904. 


COMMERCIAL  STATISTICS   FOR  THE  CALENDAR   YEAR   ENDING    DECEMBER  31,  1902. 
[Furnished  by  Mr.  W.  J.  Langson,  secretary  chamber  of  commerce,  Milwaukee,  Wi«.] 

ArrivaU  and  dejmrtures  of  vessels. 

Description.  Arrivals.     ^^^ 


Steam 
Sail.. 


Total . 
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lii/  in  It/  of  tht'  hnrfMjr. 

Tons. 

Exporte 1,014,963 

Importfl 2, 579, 157 

Total 3,594,122 

Tonnage  in  calendar  vear  ending  Decern l>er  31,  1901 4, 037, 597 

Decrease  in  1902  .../ 443,475 

Principal  articles  of  export. — Iron  and  steel,  lumber,  wool,  provisions,  grain,  flour, 
machinery,  malt,  and  beer. 

Principal  articles  of  import. — Coal,  luml)er,  iron  ore,  salt,  hides,  tan  bark,  and  gen- 
eral merchandise. 


L  L  13. 
IMPROVEMENT  OF  SOUTH  MILWAUKEE  HARBOR,  WISCONSIN. 

See  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  3701. 
There  were  no  operations  since  then  otiier  than  the  regular  super- 
vision.    The  act  01  June  13,  1902,  provided  for  a — 

Resurvey  with  a  view  to  the  modification  of  the  present  plan  of  said  harbor,  and 
with  a  view  to  a^K^rtaining  the  feasibility  and  advisability  of  a  harbor  suitable  for 
the  needs  of  commerce  at  said  port. 

To  comply  with  letter  of  instructions  dated  Office  of  the  Chief  of 
Engineers,  June  23, 1902,  this  survey  was  made  and  report  with  plans, 
map,  and  estimate  of  cost  submitted  April  10,  1903,  to  which  attention 
is  invited. 

Money  statement. 

July  1,  1902,  balance  unexpended $207. 16 

June  30,  1908,  amount  expende<l  during  fiscal  year 195. 06 

July  1,  1903,  balance  unexpended 12. 10 

Amount  (estimated )  required  for  completion  of  existing  project 133, 000. 00 


APPROPRIATION. 

Act  of  June  3,  1896 $5,000.00 


COMMERCIAL   STATISTICS   FOR  THE  CALENDAR   YEAR  ENDING   DBCRMBER  31,  1902. 

[Furnished  by  Mr,  C.  Frankc,  mayor,  and  Mr.  Byron  E.  Walter,  president  Advancement  Aasociation, 

Soutli  Milwaukee,  Wis.] 

The  harbor  is  not  available;  therefore  there  are  no  imports  or  exports  by  water. 

By  railroad. 

Ton«. 

Exports 120,000 

Imports 90,000 

Total 210,000 

The  principal  articles  of  manufacture  are:  Steam  shovels  and  dredges,  merchant 
bar  iron,  horse  shoes,  baskets,  sash,  doors  and  blinds,  glue,  whisky,  office  furniture, 
gray  iron,  malleable  castings,  merchant  hardware,  packing  boxeB,  and  fire  engines. 


• 
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L  L  14. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

The  original  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described,  and  references  for  more  extended  information  and 
for  reports  on  examinations  and  surveys  are  given  in  Annual  Report 
of  the  Chief  of  Engineers  for  1903,  page  486.  See  also  accompanying 
map. 

(Operations  during  the  fiscal  year, — By  hire  of  labor  and  the  use  of 
U.  S.  dredge  No.  1,  2,608  cubic  yards  of  material  were  removed  from 
the  channel.  Minor  repairs  were  naade  to  the  harbor  piers  and  to  the 
protection  piling. 

Plans  and  specifications  were  prepared  for  taking  up  and  resetting 
one  or  two  of  the  breakwater  crios  on  rectified  line  m  accordance  with 
the  approved  project. 

Condition  of  the  improvement. — Soundings  taken  June  9,  1903. 
indicate  that  the  requir^  depth  of  21  feet  below  datum  in  the  channel 
has  decreased  about  2  feet  at  the  harbor  entrance,  the  depth  on  the 
date  specified  being  about  19  feet.  About  750  feet  of  the  south  pier 
and  350  feet  of  the  north  pier  require  repairs.  The  remainder  of  the 
piers  and  the  breakwater  are  in  good  condition. 

Proponed  operations, — ^It  is  proposed  to  apply  available  balance  and 
additional  appropriation  reconmiended  in  taKing  up  and  resetting  one 
or  two  cribs  of  the  breakwater  in  accordance  with  the  approved  project. 
Proposals  for  this  work  will  be  opened  August  4,  1903,  in  dredging 
for  the  restoration  of  the  channel  and  to  naake  necessary  repairs  to  the 
piers. 

JRemarhi  and  recorwmendations, — About  350  feet  of  the  north  pier 
and  750  feet  of  the  south  pier  were  constructed  with  cribs  only  32  feet 
long  and  sunk  on  the  natural  lake  bottom;  consequently  they  settled 
very  unevenly  and  left  large  openings  in  the  piers,  through  which  sand 
passed  freely  into  the  channel,  causing  an  undue  amount  of  dredging 
to  be  done  in  order  to  maintain  the  required  depth  therein.  Previous 
attempts  to  render  them  impervious  to  the  passage  of  sand  have  not 
been  satisfactorv.  The  superstructure  is  now  in  such  an  advanced 
stage  of  decay  tnat  its  renewal  is  necessary. 

It  is  considered  inadvisable  to  rebuild  superstructure  on  such  defect- 
ive substructure,  and  it  is  believed  that  it  would  be  far  better  and  more 
economical  to  remove  these  cribs  and  to  substitute  a  pile  pier  similar 
to  that  built  at  Sheboygan  in  1895,  it  having  proved  to  be  entirely 
satisfactory,  and  an  estimate  for  that  purpose  is  submitted. 

Estimatf/or  maintenance  of  eriMing  works  for  Ihe  fiscal  year  ending  June  30^  1905, 

For  dre<lginj?  30,000  cubic  yards,  at  15  cents -.  f*,  500 

For  removing  1,100  feet  of  old  crib  pier  and  buildinj^  pile  pier  in  place  thereof, 

at  $40  per  foot 44,000 

For  minor  repairs  to  piers  and  breakwater 2, 500 

For  contingencies 5,  ^^>^^ 


Total 


*,v,: 


Cf^S^ 
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Money  statement. 

July  1 .  1902,  balance  tmexpended $21, 470. 94 

MisbeUaneoua  receipts 292. 24 

21, 76:1 18 
June  30,  1903,  amount  expended  during  fiscal  year 1, 591.  W 

July  1,  1903,  balance  unexpended 20, 171.  M 

Amount  that  can  be  profitably  expended  in  fiscal  jear  ending  June  30, 
1905,  for  maintenance  of  improvement,  in  addftion  to  the  balance 
unexpended  July  1, 1903 ; 56, 000. 00 

Submitted  in  compliance  with  re(^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

June  15, 1844 

August  30, 1852 

June  28,  1864 

June  23,  1866 

March  2,  1867 

April  10, 1869  (allottetl ) 

July  11,  1870 

March  3,  1871 

March  3,  1873 

June  23,  1874 

March  3,  1875 

August  14, 1876 

June  18,  1878 , 

March  3,  1879 

June  14, 1880 

March  3,  1881 


112, 500. 00 

10, 000. 00 

3, 600. 00 

23, 910. 00 

45,000.00 

22, 275. 00 

10, 000. 00 

10, 000. 00 

20,000.00 

10,000.00 

10, 000. 00 

8,000.00 

10, 000. 00 

6,000.00 

6,000.00 

6,000.00 


Act  of— 

August  2, 1882 

July  5,  1884 

Augii8t5, 1886 

August  11, 1888 

September  19,  1890 

July  13,  1892 

August  18, 1894 

June  3,  1896 

March  3,  1899 

June  6,  1900 

June  13,  1902 

Miscellaneous  receipts  cred- 
ited to  appropriations 


$7,000.00 
7,000.00 
10,000.00 
10,000.00 
17,500.00 
25,000.00 
20,000.00 
27, 000. 00 
50, 000. 00 
67, 650. 00 
20,000.00 

364.80 


Total 474,799.80 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING    DBCEMKER  31,  1902. 

[Fiimlflhed  by  Mr.  Peter  B.  Nelson,  mnyor.] 
Arrivah  and  departun's. 


Description. 


Steam 
Sail  .. 


Total. 


*"«™''- !  ^'- 


By  7vay  of  the  harbor. 


Toniu 


Exports 126,720 

Importe 427, 656 

Total 554,376 

Tonnage  in  calendar  year  ending  December  31,  1901 516, 531 

Increase  in  1902 37,845 

PfindpaJI  articles  of  export. — Stone,  mill  stuffs,  flour,  and  general  menrhandise. 
Prinnjml  articles  of  import, — Furniture,  coal,  lumber,  stone,  wood,  and  general 
merchmidmi. 


MAP  OF 

INE  HARBOR 

WISCONSIN 
•in^g  SourulutqsTaAen, 
June  e-9,  IS03 


i 
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L  L  15. 
IMPROVEMENT  OF  KENOSHA  HARBOR,  A\aSCONSIN. 

The  original  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information 
and  maps  and  for  repoi-ts  on  examinations  and  surveys  are  given  in 
Annual  Report  of  the  Chief  of  Engineers  for  1903,  page  487. 

Ojyei'ationH  during  th^Jiscal  year. — ^There  were  no  operations  other 
than  taking  soundings  and  preparation  of  maps  incident  to  care  and 
supervision. 

Condition  of  the  improvement. — Slight  shoaling  has  occurred  in 
places  in  the  21-foot  channel  and  in  the  20-foot  basin,  but  not  to  an 
extent  to  reauire  immediate  dredging.  The  piers  and  breakwater  are 
in  good  condition. 

l^roposed  operations. — It  is  proposed  to  apply  available  balances  and 
appropriation  recommended  in  taking  up  and  resetting  one  or  two  of 
the  breakwater  cribs  in  accordance  with  the  approved  project,  to  do 
such  dredging  as  may  be  necessary  to  restore  the  required  depth  in 
channel  and  basin,  and  to  make  such  minor  repairs  as  may  be  needed 
to  the  piers  and  to  the  breakwater. 

Egtimate  for  fiscal  year  ending  June  SOy  1905 ^  for  maintenance  of  existing  ivories. 

For  dredging  30,000  cubic  yards,  at  15  cents $4, 500 

For  minor  repairs  to  piers  and  breakwater 2, 500 

Contingencies,  10  per  cent 700 


Total 


',700 


Money  statement. 


July  1,  1902,  balance  unexpended $1 8, 031 .  49 

June  30,  1903,  amount  expended  during  tiscal  year 247. 46 

July  1,  1903,  balance  unexpended 17, 784. 03 


Amount  that  can  bo  profitably  expended  in  fiscal  year  endinp  June  30, 
1905,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1903 7,700.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  at*t  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act*  of  1899. 


APPROPRIATIONS. 


Act  of— 

March  15,  1844 

March  3,  1845 

August  13,  1852 

June23, 186(i 

April  10, 1869  (allotted). 

July  11,  1870 

March  3,  1871 

June  10,  1872 

June  23,  1874 

March  3,  1875 

August  14, 1876 

June  18, 1878 

March  3,  1879 

June  14, 1880 

March  3,  1881 


$12, 500. 00 

15, 000. 00 

10, 000. 00 

75, 461 .  41 

5, 346. 00 

10, 000. 00 

10, 000. 00 

10, 000. 00 

10, 000. 00 

15, 000. 00 

8,000.00 

8,000.00 

5, 000. 00 

5,  (KX).  00 

5, 000. 00 


Act  of— 

August  2, 1882 $6,000.00 

July  5,  1884 5,000.00 

August5,  1886 5,000.00 

August  11, 1888 7, 500. 00 

Septemljer  19,  1890 17, 500. 00 

July  13,  1892 15,000.00 

August  18, 1894 15, 000. 00 

June  3, 1896 24,000.00 

March  3,  1899 50,000.00 

June  6, 1900 135,000. Oft 

June  13, 1902 5,00O.<^f^ 

Miscellaneous  re<'eipt8  cretl-  ^ 

itetl  to  appropriation \&^  - 

Total v^^^A.e;^-^'^ 
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COMMERCIAL  STATISTICS   FOR  THE  CALENDAR   YEAR  EXDINQ   DECEMBER  31,   1902. 

[Furnished  by  Mr.  H.  S.  Van  Ingen.] 

Arrivals  and  departures  of  vessels. 


Description. 


Steam. 
Sail... 


Total. 


Arrivals. 


Depar- 
tures. 


98  97 


68 


16G 


69 


166 


By  loay  of  the  harbor. 

Tonnage  in  calendar  year  ending  December  31,  1901 134, 678 

Principal  articles  of  export. — Furniture,  coal,  and  general  merchandise. 
Principal  articles  of  import. — Lumber,  coal,  tan  bark,  general  merehandiee. 
Note. — Mr.  Van  Ingen  states  that  it  is  impracticable  to  obtain  a  detailed  statement 
of  statistics,  but  they  would  not  materially  differ  from  those  reported  for  last  year. 


L  L  i6. 

IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

The  original  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  ocscribed,  and  references  for  more  extended  information,  and 
for  report  on  examinations  and  surveys  are  given  in  Annual  Report 
of  the  Chief  of  Engineers  for  1903,  page  488. 

Operati&ns  during  the  fiscal'  y€in\ — lly  hire  of  labor  and  the  use  of 
U.  S.  dredge  No.  1,  7,056  cubic  yards  of  material  were  removed  from 
the  channel  and  basin,  also  a  large  bowlder  in  the  basin  that  was  a 
serious  menace  to  navigation  was  removed  by  the  dredge. 

Under  the  existing  contract  for  dredging,  building  pile  pier,  and 
removing  old  pier,  dredging  was  begun  April  27,  and  temporarily  sus- 
pended June  10.  During  this  period  19,666  cubic  yards  of  material 
were  removed  from  the  cnaimel  and  basin. 

Under  the  contract  in  force  for  pier  extension  and  building  break- 
water a  large  quantity  of  materials  were  delivered  and  preliminary 
arrangements  nearly  complete  for  beginning  crib  building  early  in 
July. 

Omditian  of  the  improvement, — Outside  of  the  pierheads  the  channel 
has  a  depth  of  20  feet  below  datum  for  a  minimum  width  of  60  feet, 
and  the  same  width,  18  feet  below  datum  l)etween  the  piers  and  in  the 
basin. 

About  600  feet  of  the  north  pier,  and  740  feet  of  the  south  pier 
require  renewal  above  the  water  line. 

Vropmed  operations, — It  is  proposed  to  apply  available  balances  and 
additional  appropriation  recommended  in  completing  the  20-foot 
channel  by  pier  extension  and  dredging,  building  the  breakwater,  and 
taking  up  a  section  of  the  north  pier  and  builoing  pile,  revetment  on 
rectihed  line  under  contracts  now  in  force. 

Also  to  make  needed  repairs  to  the  piers,  and  maintain  the  required 
depth  in  the  channel  and  basin. 
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An  estimate  for  maintenance  for  the  fiscal  year  ending  June  30, 
11)05,  as  follows,  is  submitted: 

For  repairs  to  600  feet  of  the  north  pier,  at  $12.50  per  foot $7, 500 

For  dredging  30,000  cubic  yards,  at  15  cents  per  yard 4, 500 

Contingencies,  10  per  cent 1, 200 

Total 13,200 

Money  statement. 

July  1,  1902,  balance  unexpended $101,555.59 

Amount  appropriated  by  sundry  civil  act  of  March  3,  1903 240, 000. 00 

341,555.59 
June  30,  1903,  amount  expended  during  fiscal  year 5, 473. 13 

July  1,  1903,  balance  unexpended 336,082.46 


July  1,  1903,  amount  covered  by  uncompleted  contracts 1^2, 743. 19 


Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiKcal  year  ending  June  I^), 
1905,  in  addition  to  the  lialance  unexpended  July  1,  1903: 

For  works  of  improvement $5, 000. 00 

For  maintenance  of  improvement 13, 200. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


18,200.00 


APPROPRIATIONS. 

Act  of — 

August  30,  1852,  for  breakwater  (outer) $15,000 

June  14,  1880 15.000 

March  3,  1881 15,000 

August  2,  1882 20,000 

July  5, 1884 20,000 

August  15,  1886 20,000 

August  11,  1888 25,000 

September  19,  1890 ; 35,000 

July  13,  1892 25,000 

August  18,  1894 20,000 

June  3,  1896 20,000 

March  3,  1899 5,500 

June  13,  1902 100, 000 

March  3,  1903 240, 000 

Total  appropriation  for  harbor 575, 500 

Appropriation  lor  outer  breakwater  (1852) 15, 000 

Total  for  present  harbor 560, 500 


CONTRACTS    IN    FORCE. 


For  construction  of  1,000  feet  of  north  pier  extension,  1,400  feet  south  pier  exten- 
sion, and  588  feet  of  breakwater,  material  to  be  paid  for  at  the  following  rates: 
Foundation  and  protection  piles  at  $9  each;  white  oak  foundation  piles  at  $12  each; 
stone  at  96  cents  per  ton;  Douglas  or  Oregon  fir  and  longleaf  vellow  or  southern  pine 
timber  at  $32  per  1,000  feet  B.  M.;  hemlock  timl>er  at  $25. f5  i>er  1,000  feet  B.  V^a 
pine  plank  at  $32  per  1,000  feet  B.  M.;  hemlock  plank  at  $25  iht  1,000  feet  l^-  ^^«N 
wrought-iron  drift  bolts  at  3 J  cents  per  pound;  wrought-iron  wrew  boltt<  at  ',W  ^^^^^^^ 
per  pound;  wrought-iron  an<l  wire  spikes  at  3 J  cents  iHjr  i)ound. 
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Name  of  contractor:  Hausler  &  Lutz  Towing  and  Dock  Company 

Date  of  contract:  Marcli  30,  1903. 

Date  of  approval:  April  25,  1903. 

Date  of  commencement:  Mav  26,  1903. 

Date  for  completion:  Deceml)er  31,  1904. 

For  couHtruction  of  770  feet  of  pile  revetment^  removing  936  feet  of  old  pier,  dredg- 
ing 337,000  cubic  yards  of  Hand,  nmd,  etc.,  and  25,000  cubic  ^-ardH  of  hard  pan  an<l 
l)OwlderH,  the  material  to  be  jmid  for  at  the  following  rates:  Korway  pine,  tamarack, 
or  rock  elm  piles  at  30  cents  i)er  linear  foot;  white  oak  piles  at  37  cents  iK>r  linear 
foot;  Wakefield  sheet  piling  of  Norway  pine  plank  at  $50  i>er  1,000  feet  B.  M.;  white 
pine  timber  and  plank  at  $46.50  j)er  1,000  feet  B.  M.;  wrought-iron  drift  bolts  at  4 
cents  i)er  pound;  wrought-iron  screw  lK)lts  and  tie-rods  at  4  cents  per  pound;  wrought- 
iron  and  wire  spikes  at  3J  cents  per  poimd;  tearing  out  and  removing  a  portion  of 
old  pier  for  $6,000;  dredging  sanci,  nmd,  etc.,  at  9  cents  per  cubic  yard,  and  dredging 
harapan  and  Iwwlders  at  25  cents  per  cubic  yard. 

Name  of  contractor:  The  Lydon  &  Drews  tJomi)any. 

Date  of  contract:  March  30|  1903. 

Date  of  approval:  April  27,  1903. 

Date  of  commencement:  April  30,  1903. 

Date  for  completion:  December  31,  1904. 


COMMERCIAL  STATISTICS   FOR  THE  CALENDAR   YEAR  ENDING    DECEMBER   31,   1902. 
[FumlAhcd  by  Mr.  W.  W.  Pearee,  mayor  of  Wauke^n,  111.] 
ArriiHih  and  ilepaHurex  of  ve^^eh. 


DcHcriptioii. 

Arrivals. 

Depiar- 
tur^. 

8tP4|Tn  ,  , 

442 
14 

440 

Sail 

14 

Total 

4ri6 

451 

V 

By  VHxy  of  tlie  harbor. 

TOIMJ. 

Exports 598 

Imports 35,097 

Total 35,695 

Tonnage  in  calendar  year  ending  December  31,  1901 1 10, 429 

Decrease  in  HK)2 ^ 74,734 

Principal  articles  of  export. — Mill  stuffs,  manufacturetl  brass,  and  iron  and  steel. 
Principal  articles  of  imports. — Ck)al,  lumber,  railroad  ties,  and  general  merchandise. 


L  L  17. 
IMPRO\^MENT  OF  FOX  RIVER,  WISCONSIN. 

The  original  condition,  object  of  the  improvement,  projects,  etc., 
are  fully  described  in  Annual  Report  of  the  Chief  of  Engineers  for 
1898,  page  2339. 

During  the  past  year  the  water  in  the  lower  Fox  and  Lake  Winne- 
bago has  been  maintained  at  the  crest  of  the  dams  throughout  the  sea- 
son of  navigation.  This  favorable  condition  has  now  prevailed  for 
seven  consecutive  seasons,  due  to  the  enforcement  of  rule  12,  Rules 
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and  Regulations  for  the  Navigation  and  Use  of  Locks  and  Canals  on 
Fox  River.  No  serious  isolations  of  these  rules  occurred  during  the 
year,  and  no  arrests  were  neeessar}'.  Apparently  all  parties  along  the 
river  recognize  the  value  of  these  i-ules,  when  impartially  enforced,  in 
protecting  the  rights  of  each  and  promoting  the  best  interests  of  all. 

Attention  is  invited  to  the  report  upon  "Operating  and  care  of 
locks  and  dams  on  Fox  River,  Wisconsin." 

During  the  fiscal  year  ending  June  30,  1903,  navigation  closed 
Noveml>er  26,  1902,  and  reopened  April  10,  1903. 

Oj^erations  during  the^iiscal  year. — The  operations  during  the  vear 
consisted  in  improving  Miller  Bav,  Lake  Winnebago,  dredging  chan- 
nel upper  Fox  River,  repairing  dredging  plant,  and  necessary  office 
work  and  superintendence. 

For  details  see  accompanying  report  of  Mr.  L.  M.  Mann,  assistant 
engineer. 

liemarJca. — The  approved  project  provides  for  widening  and  deep- 
ening the  channel  of  the  Fox  River  from  Green  Bay  to  Montello,  100 
feet  wide  and  6  feet  deep,  and  from  Montello  to  Portage,  100  feet  wide 
and  4  feet  deep  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1904,  work  will  be  continued 
in  improving  Wolf  River,  Miller  Bay,  Stockbridge  and  Calumet  har- 
bors, in  widening  and  deepening  the  channel  of  l^ox  River  by  dredg- 
ing, and  the  purcnase  of  a  suitable  dredge,  as  provided  for  in  river  and 
harbor  act  ot  June  13,  1902. 

For  carrying  out  the  approved  project  for  widening  and  deepening 
the  channel  of  Fox  River  by  dredging  it  is  recommended  that  $100,000 
be  appropriated  for  the  fiscal  year  ending  June  30,  1905. 

Money  statement, 

July  1,  1902,  balance  unexpended $76,686.99 

Miscellaneous  receipts 453. 09 

77, 139. 08 
June  30,  1903,  amount  expended  during  fiscal  year 3, 433. 64 

July  1 ,  1903,  balance  unexpendtKl 73,  705. 44 

July  1,  1903,  outstanding  liabilities 1,100.02 

July  1,  1903,  balance  available 72,605.42 

I  Amount  (estimated)  requirc<l  for  completion  of  existing  project 145, 866. 48 
Amount  that  can  l)e  profiablv  expended  in  fiscal  year  ending  June  30, 
1905,  in  addition  to  the  l)alaiice  unexpended  July  1, 1903 100, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

Act  of — 

March  2,  1867,  for  snag  boat  on  Wisconsin  River $40, 000. 00 

July  10,  1870,  for  improving  Wisconsin  River  . : 100, 000. 00 

June  10, 1872,  for  purchase  of  works  on  Fox  River  from  Green  Bay 

and  Mississippi  Canal  Company 145, 000. 00 

March  3,  1873,  for  improving  Fox  and  Wisconsin  rivers 1^0, 000. 00 

June  23, 1874 300,  OCys.<5«5s 

March  3,  1875 500,  OOS^.^ 

August  14, 1876 *^70,  OH^^S^^ 

June  18, 1878 'iS^^O^^^"^ 
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Act  of — 

March  3,  1879 $150,000.00 

June  14, 1880 125,000.00 

March  3, 1881 125,000.00 

August  2, 1 882 200, 000. 00 

Julys,  1884 160,000.00 

August  5,  1886,  for  improving  Fox  River 56,250.00 

August  11,  1888,  for  improving  Fox  River 100,000.00 

September  19,  1890,  for  improving  Fox  River 100, 000. 00 

July  13,  1892,  for  improving  Fox  River 75,000.00 

August  18,  1894,  for  improving  Fox  River 37, 500. 00 

June  3,  1896,  for  improving  Fox  River 37, 500. 00 

March  3,  1899,  for  improving  Fox  River 27, 500. 00 

June  13, 1902 70,000.00 

Miscellaneous  receipts  credited  to  appropriations 1, 473. 09 

Total 3,170,223.09 


COMMERCIAL  STATISTICS. 


List  of  articles  transported  on  Fox  River j  Wiscoimn^  during  the  season  of  1902. 


Articles. 


Beer 

Brick 

Cedar  po«i8 

Cement 

Clay 

Coal 

Cord  wood 

Flour,  grain,  and  mill  sUiITm 

Gravel 

General  merchandise 

Hay 

Iron 

Land  plaater 

Lath 

Lime 

Live  stock 


Quantity. 


7(m*. 
106.25 
13,327.60 
105 
15 
5,232 
17,393 
14,000 
2,143.50 
2,700 
4.024 
592 
200 
35 

40.25 
394 
9.25 


Articles. 


Logs.... 
Lumber 

Oil 

Paper... 
Pig  iron 
Pile 


Quantity. 


ICH. 


Tan*. 
136.770 
7,704.75 
32 

169.50 
78 
24 

Pulp  wood ,      30,990 

Rags  and  chemicals ;  514 

Salt I  763.25 

Sand 24,747 

Shingles 707.50 

Stone 2.502,50 

Sugar 38.50 


Total 


265,297.75 


Passengers,  57,399. 

JAsi  of  fx)ais  navigating  Fox  River  between  Portage  and  Green  Bay,  Wis.,  190£. 


Name  of  boat. 


ThisUc 

Le  Fevre 

Fashion 

B.  F.  Carter 

J.H.  MarHton 

J.£.  Leimcr 

Evelyn 

John  Denesaen . . 
Nettle  Dencsst'n . 
H.  O.  Warren . . . . 

M.  D.  Moore 

S.W.IIollister  .. 

Boscobel 

D.A.Cady  

Voluntoer 

Mao  Mariell 


Draft. 


Ton- 
nage. 


Fed. 


2J 
2i 

3  , 

4  ! 

2i 
6  : 
0 

3  I 
3  I 


3 
6 
6 


127 

133 

94 

110 

150 

110 

150 

15 

23 

26 

36 

32 


50 
17 
38 


Class. 


Steam. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Steam  tug. 

Do. 

Do. 
•   Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Name  of  boat. 


Georgia 

Glen  Cuyler 

Sandy 

Long  Tom 

Bray 

Pelton 

Taylor 

AnnaM 

Okoboii 

Cambna 

Irma 

Nia 

Swallow 

Queen  of  theLake. 
May  Flower 


Draft. 


5* 

6 

4 

51 

51 

6 

6 

2ft 

4i 

4 

81 

3ft 

3ft 

8ft 

8 


Ton- 
nage. 


78 

46 
125 
210 
210 
20O 
200* 

90 

10.99 


Class. 


Sailing  scow. 

Do. 
Tow  barge. 

Do. 

Do. 

Do. 

Do. 
Steam  yacht 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Note.— There  are  also  a  number  of  small  pleasure  craft,  both  steam  and  gaioUne,  beifdea  those 
mentioned. 
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Number  of  lockages  on  Fox  River ^  PTtwxmwn,  for  the  calendar  year  1902. 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Lock. 


Lock- 
•Ifes. 


Depere 536 

Little  Kaukauna 462 

Rapide  Croche 446 

Kaukauna  nfth 439 

Kaukauna  fourth 441 

Kaukauna  third 441 

Kaukauna  second 451 

Kaukauna  first 487 

Little  Chute  fourth n 456 

Little  Chute  thirda 456 

Little  Chute  second 413 

Little  Chute  flret 418 

Cedars 280 

Appleton  fourth |  293 

Appleton  third 1  200 


No. 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


Lock. 


Lock- 
agc}!. 


Appleton  fle(H)n<l . 
Appleton  fin»t . . . 

Henasha . .  .■ 

Eureka 

Berlin 

White  River 

Princeton 

Grand  River 

Montcllo 

Governor  Bend  . 
Fort  Winnebago 
Portage 


Total, 


200 
396 
510 
427 
."^5 
209 
221 
240 
141 
149 
206 
91 


9,348 


a  Combined. 


report  of  mr.  l.  m.  m.\nn,  am8istant  kncilnker. 

United  States  Engineer  Office, 

Fox  River  Improvement, 
Oithkoithy  U'm.,  June  SOy  190S. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  "Improv- 
ing Fox  River,  Wisconsin,*'  from  Portage  to  Green  Bay  for  the  fisciil  year  ending 
June  30,  1903: 

The  work  done  during  the  year  consisted  in  improving  Miller  Bay,  Lake  Winne- 
bago, dredging  channel  upper  Fox  River,  and  repairing  aide-<iump  scows  Noh.  1  and  2. 

improving  miller  bay. 

The  work  of  building  a  breakwater  in  Miller  Bay,  I^ke  Winnebago,  and  in  dredg- 
ing a  basin  inside  of  same  was  commenced  on  May  16  by  dre<lge  No.  4,  and  has 
bt^n  prosecuted  continuously  since,  with  the  assiHtance  of  nteam  tugs  Wolf  and  Ftw. 

The  line  of  the  breakwater  was  established,  and  material  was  dredged  from  the 
basin  and  thrown  up  to  form  the  breakwater.  Material  was  alno  dredged  from  the 
basin  and  dumped  on  the  north  side  of  Horseshoe  Island  outride  the  basin.  The 
breakwater  was  riprapped  with  stone  along  the  inner  end  and  the  outer  side.  About 
half  of  the  breakwater  embankment  is  completed  and  the  balance  is  about  two- 
thinis  completed. 

The  worfe  performed  by  the  dredge  is  shown  in  the  iu;comi)anyjng  tabulation. 

DREDGING    UPPER    FOX    KIVEK. 

Dredging  was  carried  on  for  providing  a  navigable  channel  100  feet  wide  and  6  feet 
deep  at  mean  low  water.  Upon  the  suspension  of  the  work,  in  August,  1900,  the 
channel  had  been  completed  to  a  point  300  feet  above  milepost  No.  42,  with  the  excep- 
tion of  three-fourths  of  a  mile  l:)etween  mileposts  Nos.  34  and  35.  Work  at  this  place 
was  resumed  by  dredge  No.  4  on  October  4  and  by  dredge  No.  5  on  October  11,  1902. 

On  October  20  dredge  No.  4  was  withdrawn  and  the  channel  at  this  place  was 
completed  by  dredge  No.  5  Decenibei  5,  after  which  she  was  laid  up  for  the  winter. 
On  May  13,  1903,  work  was  resumed  by  dredge  No.  5  immediately  nelow  Princeton 
Lock  and  has  been  prosecuted  continuously  since. 

The  channel,  6  feet  deep  at  mean  low  water,  is  now  completed  in  accordance  with 
the  project  from  Green  Bay  to  VV'hite  River  Tx)ck,  and  is  3J  feet  deep  from  White 
River  Lock  to  Portage,  the  fiead  of  navigation  on  the  Fox  River. 

The  channel,  4J  feet  deep  at  mean  low  water,  is  completed  on  the  Wolf  River  to 
New  London,  above  which  place  no  work  has  been  done. 

A  summary  of  the  work  done  is  shown  in  the  accompanying  tabulation. 

REPAIRINC*    side-dump   SCOWS   NOS.   1    AND   2. 

These  SCOWS  were  placed  in  dry  dcK*k  at  Kaukauna  in  April.     Repairs  were  ir\«^^^ 
to  bulkheads,  gunwales,  stringers,  floor  timl)ers,  hoppers,  etc.,  and  the  seams   ns:^^^ 
calked  and  pitched,  and  they  were  then  towed  to  Miller  Bay  and  used  in  the  "*^  o"5>8^ 
there. 
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Tabulation  of  dredging. 


Location. 

Summary  of  cuts. 

Material  (dipper 
mcaAurement) .     Icharaoter  of 

Number 
of  dredgf; 
working. 

Length. 

Averaxe 
width. 

Average 
depth. 

Handled. 

1      iuntviini 

Re-          dredged, 
handled. 

Between  mileposts  34-35 — 

Between  milepostfl  52-53. . . . 

Between  milepoets  51-62 

Miller  Bay  improYement . . . 

Feet. 
6,150 

425 
5,410 
4.635 

FefL 
25-60 

50-70 
40-60 
25-30 

Fed. 

1-7 
2*-6 

Cu.  yds. 
20,254 

1.880 
35,146 
17,131 

Cu.  ydf.  I 

920    Sand,  clay, 
and  stone. 

400    Sand 

2,120  do 

4,270    Clay  and 
stone. 

4  and  5 

5 
6 
4 

Total 

15.620 

74,411 

7,710 

1 

The  total  amount  of  dredging  done  during  the  fiscal  year  was  74,411  cubic  yards, 
dipper  measurement,  at  an  expense  of  $1,744.17,  or  at  the  rate  of  2.34  cents  per 
cuDic  yard. 

Respectfully  submitted. 

L.  M.  Mann,  Asgistant  Engineer. 

Maj.  James  G.  Warrbn, 

Corps  of  Engineers. 


L  L  i8: 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  FOX  RIVER,  WISCONSIN. 

The  work  during  the  fiscal  year  consisted  principally  in  dredging 
bars  and  channels  in  the  river,  making  repairs  to  locks,  dams,  canal 
banks,  lock  houses,  dredges,  and  boats;  relmilding gates  and  repairing 
floors  of  Grand  River  and  White  River  locks,  rebuilding  gates  at 
Princeton  and  Little  Chute  combined  locks,  rebuilding  Kaukauna  sec- 
ond lock  with  cut-stone  masonry,  building  shore  protections  to  sand 
banks  on  upper  Fox  River,  and  care  of  works  and  property. 

For  details  of  work  done  during  the  year  see  the  report  of  Air.  L. 
M.  Mann,  assistant  engineer,  appended  to  this  report. 

It  is  again  particularly  to  be  noted  that  the  continued  enforcement 
of  the  rules  and  regulations  for  the  navigation  and  use  of  the  locks  and 
canals  on  Fox  River,  approved  by  the  Secretaiy  of  War,  under  the 
river  and  harbor  act  of  August  18,  1894,  amended  by  act  of  June  13, 
1902,  has  brought  about  a  general  condition  which  is  far  more  satis- 
factory than  ever  before  to  all  interests  concerned. 

A  revocable  license  dat^  July  10,  1899,  was  granted  by  the  Secre- 
tary of  War,  permitting  the  Neenah  and  Menasha  Water  rower  Com- 
pany to  place  8-inch  flush  boards  on  the  Menasha  dam  on  conditions 
previously  agreed  to  by  the  company  in  writing.  Flush  boards  were 
placed  on  the  dam  bv  the  company  July  1,  1902,  were  removed  July 
3,  1902,  again  placed  July  6,  1902,  and  remained  placed  until  Febru- 
ary 5,  1903,  when  removed  and  not  replaced  to  date. 

An  itemized  statement  of  the  expenditures  during  the  year,  required 
by  section  4,  river  and  harbor  act  of  July  5, 1884,  is  appended  hereto. 
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Money  statement. 

July  1,  1902,  balance  unexpended 122,200.00 

Amount  allotted  for  year  ending;  June  30,  1903 71, 147. 51 

Miscellaneous  receipts 99. 68 

93, 447. 19 
June  30,  1903,  amount  expended  during  fiscal  year 68, 482. 59 

Julv  1,  1903,  balance  unexpended 24, 964. 60 

July  1,  1903,  outstanding  liabilities 3,000.00 

July  1,  1903,  balance  available 21,964.60 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1904^.    48,  776. 32 

Amount  available  for  fiscal  year  ending  June  30,  1904 70, 740. 92 


List  of  allotments  from  appropriation  for  operatiag  and  care  of  canals  and  other  ivorks  of 
navigaiion  {indefinite) ,  act  of  July  5,  1884^  applied  to  Four  River y  }Msconsin. 


AugU8t9, 1884 $54, 

42, 

43, 

43, 

48, 

62, 

13, 

69, 

63, 

40, 

32, 

30, 

«1, 

62, 

60, 


July  28,  1885. 

July  20,  1886 

July  13,1887 

June  28, 1888 

June  12, 1889 

November  25,  1889 

June  19, 1890 

April  28,  1891 

July  1,  1892 

July  15,  1893 

July  26,  1894 

Julv  20,  1895 

October  6,  1896 

July  30,  1897 


000.00 
304.00 
668.00 
650.00 
900.00 
760.00 
500.00 

oa5.oo 

980.00 
000.00 
430.55 
882.  37 
279. 63 
665. 03 
009.62 


July  29,  1898 

October  4,  1898 

July  22,  1899 

January  6,  1900 

May  29,  1900 

Julv  20,  1900 

August  10, 1900 

Julv  19,  1901 

July  21,  1902 

October  4,  1902 

Miscellaneous  receipts  cred- 
ited to  appropriations. . . 


163, 869. 10 
3, 000. 00 

72,911.29 
2,000.00 
6,  :^2.  54 

78, 167. 1 1 
6, 2:«.  40 

54, 56:^  57 

68,  397.  51 
2,  750. 00 

112.59 


Total 1,087,406.31 


Summary  of  expenditures  made  from  appropriation  for  operating  and  rare  (>f  ranais  and 
other  %Porks  ofnatngation  {indefinite)  y  art  of  July  .5, 1884  ^  applied  to  Fox  River  ^  Wiscon- 
sin, during  the  fiscal  year  ending  June  30,  JfH)J. 

Services $41,108.80 

Supplies 3, 075. 09 

Materials 23,578.46 

Miscellaneous 720. 24 

Total 68,482.59 


report  of  mr.  l.  m.  mann,  assistant  engineer. 

United  Statex  Kngineer  Office, 

Fox  River  Improvement, 
Oshkoshy  ]57j».,  JuneSOy  1903. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  upon  '*  Oper- 
ating ani^  care  of  canals  and  other  works  of  navigation  on  Fox  River,  Wisconsin" 
from  Green  Bay  to  Portage,  for  the  fiscal  year  ending  June  30,  1903. 

The  work  done  during  the  year  connisted  principally  in  rebuilding  the  gates  and 
repairing  the  floors  of  Grand  River  and  White  River  locks;  rebuilding  the  gates  ol 
Princeton  lock;  providing  Applcton  first  lock  with  steel  gate  spars  and  rebuildvrvs^ 


«  Amount  allotted  if  estimate  is  approved. 
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crib  above  left  head  wall;  rebuilding  the  middle  and  lower  gates  of  Little  Chute 
combined  locks;  entirely  rebuilding  Raukauna  second  lock  with  cut  stone  masonry; 
making  slight  repairs  to'Montello,  White  River,  Eureka,  Menasha,  Little  Kankanna, 
and  Depere  dams;  Fort  Winnebago,  Grovemor  Bend,  Eureka,  Menasha,  Appleton 
fourth,  Cedars,  Little  Chute  second,  Kaukauna  fifth,  and  Rapide  Croche  locks;  lock 
houses  at  Princeton,  Eureka,  Menasha,  Appleton  thinl  and  fourth,  Cedars,  and  Kau- 
kauna first  locks;  canal  banks  at  Little  Chute  and  Kaukauna;  repairing  channel 
cribs  at  Appleton  and  Little  Chute;  special  and  general  repairs  to  boats  and  dredges; 
new  boiler  for  steam  tug  Fox;  new  50-foot  scow;  dredging  bars  and  channels;  gen- 
eral repairs  to  locks,  dams,  and  canal  banks,  and  care  of  works  and  property. 

MAINTENANCE  OF  NAVIGATION. 

Navigation  was  formally  closed  on  Fox  and  Wolf  rivers  November  26,  1902,  and 
again  opened  April  10,  1903.  Grand  River  lock  was  closed  off  for  repairs  from  June 
30  to  July  17,  1902,  White  River  lock  from  September  8  to  September  18,  1902,  Kau- 
kauna second  lock  from  April  10  to  April  27,  1903. 

The  water  in  the  lower  Fox  and  Lake  Winnebago  has  been  well  maintained  at  the 
crest  of  the  dams  throughout  the  year,  and  no  arrests  for  infringement  of  rule  12  of 
the  regulations,  etc.,  were  necessary. 

The  stage  in  Lake  Winnebago  for  1903  was  below  the  crest  of  the  Menasha  dam  on 
fifty-seven  days;  in  1902  it  was  below  the  crest  one  hundred  and  eighteen  days;  in 
1901,  fifty-five  days,  and  in  1900,  one  hundred  and  ninety-seven  days. 

The  Xeenah  and  Menasha  Water  Power  Company  was  given  permission  on  Novem- 
ber 28,  1902,  to  draw  the  water  18  inches  below  the  crest  during  the  close  of  naviga- 
tion. The  water  was  carefully  used  and  the  lowest  point  "reached  was  only  7  inches 
below  the  crest,  in  February,  and  it  again  reached  tne  crest  March  18,  19C&. 

The  stages  in  Lake  Winnebago  were  as  follows: 

Water  below  crest  of  Menasha  dam days. .    67 

Water  at  or  above  crest  of  Menasha  dam do 308 

Maximum  height  in  1903,  April  10 +3.25 

Maximum  height  in  1902,  May26 -f3.28 

Maximum  height  in  1901,  April  13 -f3.17 

Maximum  height  in  1900,  November  22 4-2. 87 

Maximum  height  in  1899,  May  15 +3.25 

Lowest  point  reached,  February  27,  1903 +1. 17 

Mean  high  water  for  twenty-one  years -4-3. 07 

The  maximum  discharge  of  river  during  the  year,  measured  at  Rapide  Croche  dam, 
which  gives  practicallv  the  whole  flow,  was  511,026  cubic  feet  per  minute,  on  April 
15,  1903. 

The  mean  monthly  dischaiiges  at  Rapide  Croche  dam,. which  correspond  closely  to 
the  discharges  at  Neenah  and  Menasha  combined,  for  the  year  are  as  follows: 


Cubic 
feet  per 
minute. 


1902. 

July ." 258,227 

August 173, 778 

September 76, 276 

October '  111,027 

November 148, 614 

December '  136, 418 


1908. 

January 

February 

March 

April 

Blay 

June 

Mean  for  year . 


Cubic 
feet  per 
minute. 


165,638 
176.967 
229,622 
390,081 
826,140 
808,688 


207,618 


The  largest  previous  discharge  was  739,034  cubic  feet  per  minute,  on  May  29, 1902, 
since  measurements  were  had  at  this  place. 

Flush  boards  w^ere  placed  on  the  Menasha  dam  by  the  Neenah  and  Menasha  Water 
Power  Company  July  1,  1902,  but  were  removed  an  the  3d  and  again  place^on  the 
8th,  and  remained  until  February  5,  1903,  when  they  were  remoyed,  and  have  not 
been  replac^ed  since.  The  mills  were  not  obliged  to  close  their  wheels  during  the 
entire  year,  except  for  two  days,  March  19  and  20,  when  a  break  occorred  in  Apj^e- 
ton  upper  dam  and  the  water  was  drawn  down  to  make  examination  and  repairs. 
The  water  in  Lake  Winnebago  reached  a  stage  requiring  sluicing  from  April  2  to 
7,  from  April  10  to  15,  and  from  May  29  to  June  2. 
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Gauge  readings  were  calculated,  tabulated,  and  platted,  as  were  also  the  daily 
discharge  of  the  river  at  different  points,  and  recora  of  rain  gauges  was  kept. 

BXPAIBB  OF  LOCKS,  ETC. 

Depere  dam, — The  right  abutment  was  reinforced  with  earth  placed  on  left  bank  of 
canal,  hec\  of  same,  raising  the  bank  about  1  foot  al)ove  the  top  of  the  abutment 
The  retaining  wall  on  ieft  bank  of  canal  above  drawbridge  was  raised  about  1  foot. 

Little  Kaukauna  dam. — ^The  crib*  below  left  abutment  was  removed  and  rebuilt 
above  water  sarfsce;  the  masonry  in  left  abutment  was  repaired  and  the  joints 
I)ointed  with  Portland  cement 

Little  Kaukauna  dike. — Two  hundred  and  twenty-five  linear  feet  of  this  dike,  extend- 
ing out  from  the  shore  end,  was  riprapped  with  12  cords  of  stone. 

Kapide  Oroche  lock. — ^The  walls  of  this  lock  were  backed  with  680  cubic  yards  of 
earth. 

Rapide  Croche  lock  house. — Plana  and  specifications  were  prepared  for  this  lock 
house.    No  further  work  "has  been  done. 

Kaukauna  fifth  lock. — The  joints  in  dry  wall  above  lock  on  left  side  were  pointed 
with  Portland  cement  mortar.  The  old  plank  platform  in  front  of  lock  house  was 
removed,  and  title  depression  between  lock  and  nouse  was  filled  in  with  earth. 

Rebuilding  Kaukauna  second  lock. — ^This  lock  was  originally  built  bjr  the  Fox  and 
Wisconsin  Improvement  Company  in  1854.  It  was  rebuilt  by  the  United  States  in 
1889-90,  and  nas  since  received  minor  repairs.  It  was  composed  of  dry  rubble 
masonry  faced  with  a  double  sheathing  of  plank  spiked  to  a  framework  of  timber 
built  tnto  the  wall  and  fastened  thereto  with  iron  tie  rods. 

The  present  repairs  consist  in  entirely  rebuilding  the  lock,  making  the  following 
improvements: 

The  lock  is  lenffthened  upstream  9.6  feet,  making  the  distance  between  hollow 
quoins  170  feet,  tne  reflation  length.  The  walls  are  built  of  cut-8tone  masonry 
with  heavy  rubble  backing  laid  in  Ix)uiBville  cement  upon  a  concrete  leveling  course 
laid  on  the  limestone  foundation. 

FilliujB:  valves  in  lock  ^tes  are  replaced  bv  horizontal  valves  in  rained  platform. 
New  solid  timber  gates  with  gas-pipe  hand  rails  and  wrought-steel  emptying  valves; 
new  steel  gate  spars  operated  by  the  tripod  system;  new  breast  wall  and" upper  wing 
walls  of  cement  masonry;  lower  wins:  walls  rebuilt  with  drv  rubble  masonry,  except 
a  part  of  the  lower  right  wing  wall,  occupied  b^  the  Cnicajzo  and  Northwestern 
Railway  for  the  abutment  to  their  drawbridge,  which  was  rebuilt  in  cement  masonry 
by  the  railway  company;  iron  snubbing  posts  and  walls  w^ell  backed  with  earth. 

Construction. — Work  was  commenced  on  November  26,  1902;  stop  timbers  were 
pdaoed  at  the  end  of  the  Kaukauna  first  lock,  and  the  water  was  drawn  off  the  canal. 
The  work  of  construction  was  carried  on  in  the  same  manner  as  the  relmihUng  of 
previous  locks.  A  spur  track  was  placed  by  the  Chicago  and  Northwestern  Railway 
Company  upon  a  trestle  built  of  the  old  lock  timbers  by  the  United  States  Govern- 
ment alongside  their  track  on  the  rii^ht  side  of  the  lock,  upon  which  the  cars  loaded 
with  cons&uction  material  were  delivered. 

A  stiff-leg  derrick  operated  with  a  hoisting  engine  was  placed  on  the  right  bank 
midway  between  the  side  track  and  the  lock  wall.  A  tram  trestle  was  erected  from 
old  timbers  through  the  lock  chamber.  Stone  received  by  cars  was  transferred  to 
tram  cars  with  the  stiff-leg  derrick  and  placed  in  position  on  the  lock  walls  with  four 
guy  derricks  erected  on  the  center  line  of  the  lock.  Rubblestone  removed  from  the 
walls  was  crushed  for  use  in  the  concrete  leveling  course. 

Masonry. — Upon  removing  the  timber  and  loose  stone  from  the  old  walls  it  was 
found  that  the  lock  was  situated  upon  bed  rock,  the  upper  courses  of  which  had  been 
removed  to  a  depth  of  about  4  feet  and  a  width  of  about  50  feet  from  a  point  imme- 
diately above  the  breast  wall.  The  bed  has  considerable  dip  and  the  foundation  was 
leveled  up  with  concrete,  composed  of  1  part  of  Louisville  cement  to  1  j^  part  sand  and 
2fparts  crushed  stone,  and  varjdng  in  thickness  from  3  to  28  inches. 

This  work  was  done  in  January,  1903,  and  on  account  of  freezing  weather  favora- 
ble days  were  selected  for  doing  the  work.  Before  mixing,  the  stone,  sand,  and 
water  were  heated  b3r  steam.  The  material  in  proper  proportions  was  placed  on  a 
platform  on  bsLuk  at  side  of  lock  from  which  it  was  shoveled  into  a  gravity  concrete 
mixer  and,  passing  through  the  same,  was  received  in  wheelbarrows  in  which  it 
was  conveyed  directly  to  its  place.  The  time  consumed  for  placing  the  concrete  was 
about  one* day  for  each  side  of  the  loc^k.  Immediately  after  being  properly  placed 
the  concrete  was  covered  with  boards  over  which  was  spread  a  layer  of  abc^^t  ^ 
inches  of  manure,  which  was  allowed  to  remain  from  six  to  eight  days-  ^^^^^ 
removing  the  manure  the  concrete  was  found  to  be  well  aet  and  in  first-cla^^  css^^scc- 
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tion,  and  frequent  examinations  during  the  time  of  setting  discloeed  the  fact  that  the 
concrete  had  been  entirely  protected  vrom  frost,  although  the  temperature  had  been 
aa  low  as  +3°  F. 

The  location  of  the  new  breast  wall,  being  10  feet  above  the  old  one,  come«  on  the 
bed  rock,  which  is  4  feet  higher  than  the  lock  floor,  and  being  in  good  condition 
was  not  removed. 

The  cut  stone  used  was  Duck  Creek  lime  stone  from  the  quarry  of  the  Gillen  Stone 
Company,  of  Velp,  Wis.,  who  furnished  the  stone,  delivered  on  cars  at  the  lock,  all 
cut  ready  to  lay  in  the  work. 

The  c6un*t»H  of  face  stone  arc  alternately  2  ft^et  8  inches  and  1  foot  8  inches  wide, 
and  vary  from  13 J  to  22  inches  in  thic^kness  with  a  coping  17 i  inches  thick  by  4  fet-t 
6  inches  wide. 

The  l)acking  was  of  rubble  masonry  compose<l  of  derrick  rubble  from  the  same 
quarry  and  of  small  rubble  from  the  old  lock  walls.  The  walls  are  9  feet  wide  on 
tne  bottom  and  4  feet  6  inches  wide  on  the  top. 

The  upper  wing  walls  were  rebuilt  with  cement  masonry,  using  old  stone  from 
the  lock  walls  and  the  stone  remove<l  from  the  old  wing  wall,  the  left  wing  wall 
forming  a  wing  to  the  waste  weir.  Beginning  at  a  point  13  fet^t  l>elow  the  lower  end 
of  the  right  wall  of  the  lock,  the  right  wing  wall  is  ocx-upied  by  the  (Chicago  and 
Northwestern  Railway  Company  for  a  distance  of  26  feet,  as  the  right  approach  to 
their  drawbridge.  The  railway  company  rebuilt  this  part  of  the  wing  wall  of  cement 
masonry.  The  space  intervening  between  the  approach  and  the  lower  end  of  the 
lock  was  filled  in  with  cement  masonry.  Below  this  approach  the  wing  wall  was 
built  of  dry  rubble. 

The  lower  left  wing  wall  was  taken  down  and  relaid  in  a  straight  line  from  the  end 
of  the  lock  wall  to  the  corner  of  the  center  pier  of  the  railway  bridge,  a  distant^  of 
53.6  feet,  a  dry  wall  being  laid,  which  was  pointeii  with  cement. 

Val re  platform. — The  valve  platform  was  built  in  the  same  manner  as  previous 
locks,  provided  with  mo<lern  butterfly  valves  operates!  by  gearing  on  the  lock  wall 
and  supporte<^l  ])v  a  stf)ne  center  pier  and  supports  of  extra  strong  gas  pipe. 

jA>ck  gates. — Tlie  gates  were  entirely  rebuilt  solid  of  Oregon  tir  timber,  with  gaj»- 
pilM?  hand  rails  and  steel  gate  spars,  the  necessary  changes  being  made  in  the  old 
tripods. 

The  lock  walls  were  provided  with  cast-iron  snubbing  posts,  and  cast-iron  cover- 
plates  were  provide<i  for  spar  oi)enings  and  back  straps. 

The  plant  used  in  rebuilding  this  wall  was  all  on  hand  except  the  gravity  con- 
crete mixer,  which  was  purchased  and  use<l  for  the  first  time  for  this  work  with 
good  results. 

Water  was  let  into  the  lock  April  25,  1903,  and  navigation  was  resumed  on  the 
27th. 

The  lock  proper  was  completed  May  10,  11H)3,  and  grading  finished  June  30,  IJKK^. 

Kaukauna  firift  lock  house  and  loarehouse. — The  roof  of  main  part  of  lock  hoii?e 
was  reshingled  with  cedar  shingles. 

The  plastering  in  warehouse  office  was  repaired  and  repaj>ered.  Clay  was  placed 
for  filling  dei)ression  aroimd  warehouse  ana  the  space  between  warehouse  and  first 
lock  and  covered  with  crushed  stone. 

KaukauDn  Canal  fnink. — A  roadway  was  graded  and  covered  with  crushed  stone 
along  the  left  bank  of  canal  from  the  warehouse  at  first  lot^k  to  dry  dock,  and  at  the 
same  time  the  bank  of  (.;anal  was  graded  and  sloped.  Additional  stone  was  adde<l 
and  surface  graveled  this  spring. 

Little  Chute  comlnned  locks. — The  lower  and  middle  gates  of  this  lock  were  replaced 
with  solid  gates  of  fir  timber,  using  all  the  old  ironwork  that  was  available  and  the 
valve  stems,  gears,  etc.,  removed  from  Kaukauna  second  lock  and  purchasing  such 
ironwork  as  was  necessary.    The  gates  were  completed  and  hung  on  April  28,  1903. 

The  bank  l>elow  the  lock  was  sloped  and  riprapped  with  stone  taken  from  adjoin- 
ing dredge  bank. 

The  ground  around  tripod  platforms  was  leveled  up  and  the  bank  between  lock 
and  waste  weir  was  graded  and  sloped. 

Little  Chvt^  second  lock. — The  wooden  frames  for  valve-maneuvering  gear  were 
removed. 

Cedars  lock  and  lock  hovse, — The  crib  on  left  dredge  bank  below  lock  was  straight- 
ened up  and  repaired. 

A  new  hard-wood  floor  was  laid  in  kitchen  of  lock  house. 

Appleton  fourth  lock  and  lock  house. — A  depression  between  honse  and  lock  was 
filled  with  clay  and  covered  with  black  earth. 

A  new  hard-wood  floor  was  laid  in  kitchen,  hall,  and  pantry  of  lock  house, 

Appkton  third  lock  house, — A  new  hard- wood  floor  was  laid  m  kitchen. 
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Appleton  first  lock, — New  gate  spam  of  steel  were  provided  for  this  lock  in  place  of 
the  wooden  spars;  the  necessary  changes  were  made  in  the  tripods  and  the  spar 
openings  in  coping  covered  with  cast-iron  plates. 

The  crib  above  left  head  wall  was  removed  to  a  height  of  1  foot  below  crest  of 
Appleton  upper  dam  and  rebuilt  with  large  rubble  masonry  laid  in  crement. 

Orignon  rajivls  crib. — A  new  crib  was  built  and  placed  to  mark  the  chaimel  at  the 
head  of  dre<lge  l)ank  at  (.rrignon  rapids  (1  mile  alx)ve  Appleton  first  l(x;k),  to  take  the 
place  of  the  one  that  had  wen  tipped  over  and  destroyed. 

MenoHha  lock. — The  lower  wing  walls  were  extender!  12  fet»t  on  either  Hide  of  sink- 
ing timber  cril)s  filled  with  stone  level  with  the  surface  of  water,  upon  which  wus 
built  a  superstructure  of  cement  masonry  3  feet  in  height  (;omi>oHe<i  of  derrick  nil>- 
ble,  dressed  to  crorrespond  with  the  l)alan(*e  of  the  wall.  The  H\tenx  Initween  the 
crilw  and  canal  bank  was  filled  and  leveled  with  earth. 

The  joints  in  the  wing  walls  were  raked  out  and  repointed  with  Portland  cement 
mortar. 

MciKisha  lock  lumse. — The  shed  roof  on  the  north  wing  was  shingle<l  with  FiUMtlake 
tin  shingles. 

Blight  repairs  wen^  made  to  the  plastering  of  the  kitchen  (*eiling. 

Menofha  dam. — A  picket  fence  10  feet  in  height,  attached  to  and  extt»n<le<i  from 
the  house  on  the  left  abutment  tc>  the  sicle  of  the  Howard  paper  mill,  and  providtni 
with  a  double  drive  gate,  secured  with  chain  and  padloitk,  was  built  to  keep  tres- 
passers off  the  same. 

Eureka  (lam. — Slight  repairs  were  made  to  the  fourth  and  fifth  valves  of  the  navi- 
gable pass. 

Gravel  was  placeil  for  filling  depressions  in  the  backing  of  the  dam  and  for  reen- 
fonring  the  same. 

Eureka  lock. — The  lower  left  winjj  wall  was  repaire<l  by  relaying  a  part  of  the  wall 
in  cement  mortar.  Both  lower  wing  walls  were  rei>ointe<i  with  Portland  cement 
mortar. 

Eureka  lock  houM. — The  chimnev  on  kit<>hen  was  rebuilt  above  the  roof;  the  tool 
house  and  outhouse  were  provided  with  new  shingle  roofs;  the  outhouse  was  niised, 
leveled,  and  providwtwith  new  sills  and  floor,  and  a  new  walk  was  laid  to  fountain 
house.     Other  minor  repairs  were  made. 

White  River  lock. — New  solid  fir  timber  gates  were  built  for  this  Iwk,  the  timl)er 
for  which  was  purchased  and  partly  frame<l  <luring  the  last  fiscal  year.  The  gates 
were  provided  with  new  steel  T  liars,  plates,  tie-rods,  valve  boxes,  etc.,  and  t'  e 
balance  of  the  old  ironwork  was  refitteu.  Gas-pipe  hand  mils  were  sul>Htitute(l  for 
the  old  wooden  hand  rails. 

The  lock  gates  were  painted.  Slight  repairs  were  made  to  the  lower  left  wing  wall 
by  relaying  a  part  of  the  wall  in  (cement  mortar  and  filling  a  depression  in  the  bank 
behind  the  same  with  earth.  Both  lower  wing  walls  were  pomted  with  Portland 
cement  mortar. 

WhUe  Rirer  lock. — The  shore  protection  below  right  abutment  was  repaired  by 
building  a  dry  wall  8  feet  lone:  nnmeiliatelv  l)elow  the  abutment.  Below  this  wall 
the  shore  .protection  was  raisea  3  feet  for  a  clistance  of  50  feet  with  brush  and  stone. 

The  right  bank  of  river  from  head  of  iranal  toward  dam  for  a  distanire  of  290  feet 
was  8loi)ed  and  riprapped  with  stone,  and  willow  slips  were  planted  between  the 
stones. 

White  Rirer  lock  honw.. — Anew  hard-wood  floor  was  laid  in  sitting  room;  anew 
screen  door  and  4  si^reen  windows  were  purchased  and  fitted  in  place;  new  outside 
steps  were  made  and  placed  at  l)ack  of  house;  the  plastering  in  sitting  room  was 
rejMiireil;  a  new  wooden  cistern  was  purchased  and  placed  and  the  pump  platform 
and  walk  were  repaired. 

Princeton  bx-k. — New  solid  fir  timber  gates  were  built  for  this  lock,  the  timl)er  for 
which  was  purchase<l  and  partly  framed  during  the  last  fiscal  year.  The  gates  were 
providcnl  with  new  steel  plates,  T  bars,  tie-ro<is,  and  valve  boxes;  old  valve  rods  and 
shackle  bars  from  the  lower  river  were  refitted  for  the  upper  gates.  The  balance  of 
the  ironwork  was  refitted.  Gas-pipe  hancl  rails  were  substituted  for  the  old  woo<ien 
band  rails;  the  gates  were  painted;  snubbing  posts  of  old  oak  timber  were  placed  in 
bank  alx)ve  and  l>elow  the  lock. 

Princeton  lock  house. — The  roof  of  house  was  reshingled  with  Kastlake  tin  shingles. 

Grand  River  lock.— The  work  of  making  repairs  to  the  gates,  miter  sills,  and  floor 
of  this  lock,  commenced  during  the  last  fiscal  year,  was  completed.     New  solid  fir 
timl>er  gates  were  built  for  this  lock,  the  timber  for  which  was  purchased  and  pa-tSX^ 
frameil  during  the  last  fiscal  year.     The  gates  were  provided  with  new  steel  T  ^^^^^ 
plates,  tie-rods,  valve  boxes,  etc.    The  balance  of  thp  old  ironwork  was  r^^^^^^ 
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Gas-pipe  hand  rails  were  substituted  for  the  old  wooden  hand  rails.  The  lock  was 
closcsl  to  navigation  from  July  1  to  16  for  the  purpose  of  making  repairs  to  miter 
sills  and  platform.  The  lock  was  pumped  out  and  the  decayed  timber  in  platform 
under  upper  sills  and  in  upper  recesses  was  replaced  with  2-inch  plank  covered  with 
1-inch  matched  boards. 

The  upper  miter  sills  being  sound,  but  water  worn,  were  trued  up  and  fatted  with 
2-inch  plank  and  the  sills  rebolted  with  drift  l)oltt<.  Snubbing  posts  of  ohl  oak  tiui- 
ber  were  placed  al)ove  and  l>elow  the  lock.  The  upper  right  wing  crib  waf»  straight- 
ened up  and  repaired.  The  floor  of  lock  was  thoroughly  cleaned.  The  stop  timnere 
and  dike  were  removed. 

(irand  River  fences. — The  fence  around  lock  house  was  rebuilt  with  El  wood  woven- 
wire  fencing  and  provided  with  drive  and  walk  gates.  The  fence  along  the  bound- 
ary lines  on  the  south  and  west  sides  was  rel  uilt,  using  new  posts  and  the  old 
l)arbe<l  wire  and  that  removed  from  lock-house  fence;  two  drive  gates  were  provided 
and  placed.  Slight  repairs  were  made  to  the  board  fence  along  I'niteii  States  roatl 
to  highway. 

(irand  niver  v^sie  weir. — The  waste  weir  opposite  the  mouth  of  Grand  River  was 
rebuilt  with  new  timl)er  and  the  cribs  tilled  with  stone  taken  from  old  crib. 

Mor\teUo  dam. — This  dam  was  backed  with  gravel. 

Gorerntjr  Beii  lock. — A  tool  house  12  feet  square  was  built  at  Berlin  lock  and  trans- 
ported to  this  lock  and  placed  on  the  upper  end  on  the  right  side. 

Fort  }Vhin£fHigo  lock. — A  tool  house  12  feet  square  was  built  at  Berlin  Un^k  and 
transported  to  triirt  lock  and  placed  on  the  lower  end  on  the  left  side.  The  old  shed 
at  this  lock  was  torn  down  and  the  material  transported  to  Berlin. 

Protection  of  sand  bunk^  upper  Fo.v  River. — In  order  to  prevent  erosions  and  the 
con8c»quent  forming  of  bars  Ixilow,  sand  ImnkH  on  the  upper  river  were  protected  in 
the  manner  named  at  the  following  places: 

At  head  of  Maple  Bend  cut. — A  sand  bank  on  the  left  side  of  the  river  above  the  cut 
was  protected  with  piles,  brush,  and  stone  for  a  distance  of  550  feet. 

At  niottth  of  White  River. — A  sand  bank  on  the  right  side  opposite  the  mouth  of 
White  River  was  protected  with  piles,  brush,  and  stone  for  a  distance  of  550  feet 

At  St4ite  Center. — A  sand  bank  on  the  left  side  about  one-'fourth  mile  below  mile- 
post  46  was  protectefl  with  piles,  brush,  and  stone  for  a  distance  of  835  feet^ 

GENERAL  REPAIRS  OF   LOCKS,  DAMS,  AND  CANAL  BANKS. 

Kaukauna  fifth  lock. — The  lower  left  gate,  unseate<l  by  small  stone,  was  replacetl. 

Kaukaumi  third  and  fourth  locks. — Slight  repairs  were  made  to  miter  sills. 

Kankanna  Canal. — The  dredge  bank  on  left  side  Ixitween  third  and  fourth  locks 
was  leveleil  off;  the  canal  bank  on  left  side  Inflow  first  lock  and  on  right  8i<le  above 
first  Icx^k  was  riprapi)ed  with  stone  for  a  distance  of  50  feet  at  either  place. 

Kavkavna  first  lock. — A  fence  was  built  along  the  "Blue  Line'*  between  the  "Del- 
bridge*'  property  and  that  of  the  United  States  near  the  first  lock. 

Kankauna  guard  lock. — The  old  fender  piles  were  removed  and  a  new  fender  crib 
19  feet  in  length  was  built  and  sunk  above  the  left  head  wall  and  15  feet  distant 
therefrom  and  connecte<l  to  same  with  wale  timbers. 

Litile  Chute  canal  bank. — The  right  bank  of  canal,  above  Combined  Locks,  was 
raised  with  gravel  and  riprappe<i  with  stone  for  a  distance  of  50  feet.  The  right  bank 
of  canal  below  second  lock  was  raised  with  earth  and  riprapped  with  stone  for  a  dis- 
tance of  75  feet.  Earth  was  placed  l^ehind  the  lower  end  of  right  lock  wall  where 
it  had  been  washed  away. 

Liitlc  Chute  second  lock. — The  upper  tripod  platforms  were  leveled  up  and  rebuilt 

Appleton  fourth  lock. — New  fenaer  plank  were  placed  on  upper  gates. 

Appleton  second  lock  house. — A  defective  chimney  was  rebuilt. 

Appleton  up}>er  d^nn. — A  break  occurred  in  this  dam  on  March  19,  1903,  near  the 
left  end,  caused  by  leakage  under  capstone.  The  masonrv  was  repaired  and  the 
dam  reenforced  with  a  tiinl)er  crib,  filled  with  stone,  placed  below  the  break.  The 
masonry  of  dam  was  repointed  with  cement. 

Appleton  channel. — A  guide  crib  was  built  and  sunk  on  the  left  side  of  the  channel 
opposite  Lehman's  landing  alK)ve  Appleton  first  lock. 

Menasha  Canal. — The  oT<l  <lump  scow,  sunk  in  basin  above  Menasha  lock,  was 
remove<l  and  placed  on  left  bank  of  canal. 

Eureka  lock. — The  right  lower  gate,  which  was  damaged  by  a  passing  boat  on  August 
20,  1902,  was  reiwiired  and  painted.  The  fender  piles  were  whitewashed  and  the 
buildings  at  this  lock  were  painted.  The  right  bank  of  canal  above  lock  was  sloped 
and  riprapix?d  with  stone  for  a  distance  of  450  feet. 

Berlin  lock. — The  fender  timbers  at  head  of  lock  were  painted  and  the  piles  &a  1 
lower  wdng  cribe  were  wMt^washed. 
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A  shed  for  storage  of  timber  was  built  on  the  side  of  the  timber  shed. 
A  wood  shed  12  by  24  feet  was  built  near  lock  house  and  painted. 
White  River  lock  houM. — The  house  was  painted  outside. 

MincelUnieoux. — Eight  new  mileposts  were  driven  on  upper  river;  16  missing  num- 
ber boards  replaced  and  46  mileposts  whitewashed. 


DREDGING    BARS   AND  CHANNELS. 


To  maintain  a  navigable  channel  and  restore  it  to  dimensions  heretofore  obtained, 
and  in  maintaining  a  channel  where  projected  depth  had  not  l)een  obtaine^l,  l>ar8 
were  removed  on  the  upper  and  lower  Fox  River,  as  shown  in  the  following 
tabulation. 

ThefoUaimng  m  a  gummary  of  Die  uvrk  done. 


Location. 


Summary  of  cut. 


Length. 


Between   Kuakauna   fourth  and 
fifth  lock8. 

Above  Kaukauna  first  lock 

Below  Little  Chute  second  lock \ 

Bar  one-half  mile  above  milepo6t34 ' 
Bar  between  mileposts  49-^ 


Bar  between 
Bar  between 
Bar  between 
Bar  between 
Bar  between 


mileposts  50-61 
mllepodts  61--52 
mileposts  f&-bi 
mileposts  &4-66 
mileposts  65-66 


At  foot  of  Lake  Apuckawa , 


Bar  one-half  mile  above  milcpost  73 

Bar  at  milepost  75 

Bar  one-half  mile  b«low  rallepoHt  76 

Bar  at  month  of  Montello  River 

BuildiuK  and  removing  cofferdam 

at  Grand  River  lock. 
Building  and  removing  cofferdam 

at  White  River  lock. 


Total 


1,870 

1,725 

205 

1,450 

6,110 

2,540 
3,200 
1,075 
1,400 
3,200 

1,780 

360 
320 
440 
600 


Material  (dip- 
per measure- 
ment). 


han- 
dled. 


Cm.  yds. 
2,691 

3.249 

321 

5,205 

21, 762 

14, 123 

10, 827 

2.464} 

5.184 

10,567 

9,954 

2,502 
1.884 
2.928 
3, 939 
618 

966 


- 1 


Rehan- 
died. 


Cu.  yds. 
742 


900 


4,962 

720 
3.  H26 

675 
1,705 
3.596 


Character  of  ma- 
terial dredged. 


Num- 
ber of 
dredge 
work- 
ing. 


Clay 


do I  4 

do ,  4 

Rand  !  5 

Sand .  day,  and   4  and  5 

stone. 
Sand 4  and  5 


300 


Sand  and  clav. 

Sand '.. 

do 

Clay,  stone,  and 

gravel. 
Clay,  mud,  and 

stone. 

Sand 

do 

do 

.Mud  and  day  . 


102,7<i6     17,426 


4 
4 
4 
4 


5 
6 
5 
6 
5 


The  total  amount  of  dredging  done  during  the  fiwal  year  was  102,776  cubic  yardn, 
dipper  measurement,  at  an  expense  of  $3,746,  or  at  the  rate  of  3.64  cents  per  cubic; 
yard. 

SPECIAL   REPAIRS  TO    PLANT. 

Dredge  No,  4- — A  part  of  the  top  chord  of  the  truss,  the  spud  hoist,  and  the  l>olster 
were  repaired,  and  a  new  dipper  handle,  the  material  for  which  was  on  hand,  was 
framed  and  put  in  place. 

Dredge  No.  5. — New  spuds  were  framed  for  this  dredge,  the  timber  for  w^hich  was 
on  hand,  and  the  boom  was  replanked.  A  new  2-yard  I^ncaster  grapple  and  a  new 
Worthin^ton  lx)iler  feed  pump  were  purchased  antl  placed  on  this  dredge. 

Pile  driver. — New  timber  was  purchased  and  partly  framed  for  the  pile  driver  and 
an  engine  house  12  by  18  feet  was  built  on  the  pile-driver  scow. 

Ne^v  BO-fooi  scoiu. — A  flat  scow,  50  feet  long,  16  feet  wide,  and  3  feet  deep,  of  Oregon 
fir  timber,  was  built  imder  contract  by  George  Ryan,  of  Oshkosh.  This  scow  is 
marked  No.  6. 

GENERAL   REPAIRS   OF   PLANT,  BOATS,  DREIHJES,  ETC. 

Steam  tug  Fox. — A  new  canvas  roof  w^as  put  on  the  pilot  house,  skylight,  and  deck 
of  upiwr  cabin.     This  Ixjat  was  laid  up  at  feerlin  lock  November  29,  1902. 

In  March,  1903,  a  new  Scotch  marine  boiler,  with  Morrison  corrugated  furnace-* 
was  built  and  placed  in  the  boat. 

Some  slight  repairs  were  made  and  the  boat  was  painted.    She  went  into  com' 
don  on  June  1,  1903. 
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Steam  tug  Wolf. — This  boat  was  laid  up  at  Berlin  lock  November  29, 1902.  In  April, 
1903,  slight  repairs  were  made  to  fire  arch  and  to  roof  of  main  deck.  She  v,'aa  put  in 
commission  on  April  18,  1903. 

Dredge  No.  4. — This  dredge  was  laid  up  on  blocking  in  Kaukauna  dry  dock  Novem- 
ber 18,  1902.  In  April,  1903,  slight  repairs  were  made  to  the  hull  and  she  was 
calked  where  necessary.  Two  new  spuds  were  provided,  and  three  spuds  provided 
with  steel  shoes,  and  a  new  extra  dipper  handle  was  framed  and  ironed.  The  upper 
works  were  painted  inside  and  outside,  and  the  hull  was  painted  outside.  She  went 
into  commission  on  May  16,  1903. 

Dredge  No.  6. — This  dredge  was  laid  up  at  Berlin  lock  November  11,  1902.  In 
May,  1903,  slight  rejMiirs  were  made  to  the  hull  and  the  machinery.  The  hull  and 
upper  works  were  painted.    She  was  put  into  commission  May  13. 

Barge  Princeton. — Repairs  were  made  to  rudder  and  a  new  spud  was  provided. 
The  seams,  where  necessary,  were  hawsed,  calked,  and  pitched. 

Fifty-foot  scow  No.  7. — The  seams  in  this  scow  were  hawsed,  calked,  and  pitched 
where  necessary. 

Ames  portable  boiler  No.  S  on  wheels. — The  flues  were  expanded  and  calked. 

Ames  portable  boiler  on  skids. — New  skids  were  framed  and  placed. 

Slight  repairs  were  made  to  80-foot  flat  scow  No.  4  and  open  wood  scow  No.  1. 

Re8X)ectfully  submitted. 

L.  M.  Mann, 
Assistant  Engineer. 

Maj.  Jambs  G.  Warren, 

Corps  of  Engineers. 


OPERATING    AND  CARE  OF  CANALS   AND   OTHER  WORKS  OP  NAVIGATION   APPLIED   TO   FOX 

RIVER,  WISCONSIN. 

[Section  4  of  river  and  harbor  act  of  July  6, 1894.] 
Detailed  statement  of  expenditures  for  fiscal  year  ending  June  50 ^  1903. 


Character  of  work,  etc. 

Item  of  expense. 

Amount. 

Total. 

Repairs  of  Depere  dam 

Labor 

$122  48 

Repairs  of  Little  Kaukauna  dam 

Materials 

$47.27 
41.68 

Do 

Labor  and  transportation  . . 
Materials 

88.95 

Repairs  of  Little  Kaukauna  dike 

4^.00 
54.17 

Do 

Labor  and  tninsportation  . . 
Labor 

102.17 
302.67 

Repairs  of  Rapide  Croche  lock 

RepaifB  of  Kaukauna  tif th  lock 

Materials 

4.4.'> 
23.34 

Do 

Labor 

Materials 

27.79 

Rebuildini;  Kaukauna  second  lock 

13,569.78 
10,743.04 

Do 

Labor  and  transportation  . . 
Materials 

24,31Z77 

Repairs  of  Kaukauna  first  lock  house 

81.00 
12.50 

Do 

Labor 

Materials 

43.50 

Repairs  of  Kaukauna  warehouse 

14.08 
201.07 

Do 

Labor 

do 

215. 15 
308.48 

Repairs  of  Kaukauna  Canal  bank 

Repairs  of  Little  Chute  combined  locks 

Materials 

1,312.06 
923.58 

Do 

Labor  and  transportation  . . 
Labor 

2,235.64 
6.50 

Repairs  of  Little  Chute  second  lock 

Repairs  of  Cedars  lock  house 

Materials 

7.82 

Repairs  of  Appleton  fourth  lock  and  lock  house.. 
Do 

do  ...•. 

12.24 
34.66 

Labor 

Materials 

46.90 
&06 

Repairs  of  Appleton  third  lock  house 

Repairs  of  Appleton  first  lock 

....  .do ...................... 

402.90 
242.19 

Do 

Labor  

• 

Materials 

645.09 

Repairs  of  Orignon  Rapids  crib 

80.14 
61.76 

Do 

Labor  

m.8» 
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DOaibd  ilatement  of  acpendUarei  for  fitcal  year  ending  June  SO,  I'.iOS — C'jntini 


Chancier  of  wort,  etc 

Jiemoluptiue. 

Amount. 

Totel. 

IH4.0B 

IMJ.7B 

l.M 

hSS 

34.08 

16.  rt 

IS.44 

bi.Si 

6it* 

laiiffi 

lB6,'i6 

MBlerUli 

807,  M 

990. 8» 

v^ 

67.17 

IS:S 

S27.W 

ST.M 

MslcrUI 

100,7ft 

I??;?S 

370,12 

zh!u) 

9C,7I 

m.w 

»»0.'Ji 

i;.7.3i 

1.12,  SO 

239,141 

H  iturials 

10fi,U 

6S.1W 

1W,13 

Pllarevi-lmcnt— ('n[rHm'Vlnl>i>rlii|t<'1iii-k 

Gennml  rtpaln  to  Ux-kn.  Hhiiih.  miiViiinul  IniikH.. 

■jiiillriii; 

'Woo 

^Z 

|jii.daLMonl«1][ri.K'li.ll<!. 

;i.7-.!i,M 

i,iTe..w 

ii™K,«»l|.IluTlrlv.T. 

lti!|»ln<nl  ilmliK-  Ki).  4  .... 

K.«,arM;i;,::: 

4,317.B1 

'iwo:l» 

■i.fiVJ.\H 

II 

aoifio 

I.          •Kl.'*. 

Kv^ROdUKWulf 

Hi-j«ii  1*  1  if  miw  »  N< «.  s  11  IliU 

Ki-mim  <if  rlmlite  Nii.  4 

Ki'palrsnlclrLilKvNn.  a.... 

1-orUiLjlu  riiKlne  No.  S 

Do 
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Detailed  gtatement  of  expendUurea  for  fiscal  year  ending  June  SO,  1903 — Continued. 


Character  of  work,  etc. 


Item  of  expense. 


Care  of  works  and  property Watchmen,      labor, 

transportation. 
Do  _    -  -  _ 

Do 


and 


Do. 


Maintenance  of  navigation. 
Do 


Superintendence  and  contingencies 
Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Total 


Fuel  for  tugs  Fox  and  Wolf. 
Traveling     expenses      of 

assistant  engiiieer,  etc. 
Subsistence 


Lockmasters*  services 

Qauge  observers'  services. . . 

Salary  of  assistant  engineer. 
Salary  of  Junior  engineer  .. 
Salary  of  superintendent. . . 

Salary  of  clerk 

Salary  of  clerks,  etc 

Salary  of  messenger 

Mileage  of  officers 

Rent  of  office,  Oshkosh 

Rent  of  telephones  and  tolls 

Oshkosh  City  Directory 

Stationery 

Rent  of  post-office  box 

Telegrams 


Amount. 


$1,606.46 

212.  M 
156.26 

17.09 


7,240.00 
60.00 


2,400.00 

1,500.00 

1,800.00 

1,440.00 

1,105.00 

469.88 

69.81 

800.00 

197.31 

5.00 

870.58 

2.25 

.81 


Total. 


$1,994.75 
7,800.00 


9,650.09 


68,482.59 


L  L  ig. 

REPORT  OF  SURVEY  OF  MANITOWOC  HARBOR  AND  RIVER,  WISCONSIN. 

United  States  Engineer  Office, 

Milwaukee,  Wis.^  JvZy  13,  1903. 

General:  I  have  the  honor  to  submit  the  following  report  of  a 
survey  of  Manitowoc  Harbor  and  River,  together  with  a  map  of  the 
survey  and  estimate  of  cost  of  the  proposecT  improvement,  in  accord- 
ance with  the  requirements  of  an  item  in  the  river  and  harbor  act 
approved  June  13, 1902,  making  appropriation  for  Manitowoc  Harbor, 
ana  which  reads  as  follows: 

Improving  harbor  at  Manitowoc,  Wisconsin:  ♦  *  ♦  Providedy  That  the  Secre- 
tary of  War  shall  cause  to  be  made  a  survey  of  Manitowoc  Harbor  and  River,  with  an 
estimate  of  the  cost  of  improving  the  same,  so  as  to  make  the  same  more  available 
as  a  harbor  of  refuge,  bv  the  construction  of  two  or  more  turning  basins  in  said  Man- 
itowoc River  between  the  upper  and  lower  bridges  of  the  Wisconsin  Central  Railw^av 
Company,  each  of  a  depth  of  not  less  than  twenty-one  feet  and  of  as  great  a  width 
as  is  deemed  feasible,  tc^ther  with  a  safe  and  convenient  channel  of  simGicient  width 
and  not  less  than  twenty-one  feet  in  depth  from  the  said  taming  basins  to  the 
entrance  of  Manitowoc  Harbor. 

Under  date  of  June  28^  1900,  a  report  on  a  preliminary  examination 
of  Manitowoc  Harbor,  with  a  view  of  making  a  harbor  of  refuge  with 
a  depth  of  not  less  than  20  feet,  was  submittea,  and  published  in  House 
Document  No.  95,  Fifty-sixth  Congress,  second  session.  It  is  believed 
that  there  has  been  no  change  in  conditions  since  the  date  of  said 
report,  other  than  that  the  400-foot  extension  to  the  breakwater  men- 
tioned in  last  paragraph  of  report,  is  now  under  contract  and  will  be 
completed  this  season.     Attention  is  therefore  invited  to  that  report 

On  the  map^  accompanying  this  report,  the  locations  of  the  propc^ed 


<i  Not  printed. 
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turning  basins,  two  in  number,  are  shown  by  dotted  red  circles,  each 
representing  a  diameter  of  450  feet.  The  harbor  lines,  established  by 
authority  of  the  Secretary  of  War  February  11,  1896,  are  shown  by 
full  red  lines  and  the  boundaries  of  the  proposed  channel  are  shown 
by  broken  red  lines. 

In  order  to  make  practicable  turning  basins  it  will  be  necessary  to 
modify  the  harbor  lines  in  their  vicinity,  as  the  boundaries  of  the 

I)roposed  turning  basins  intersect  the  harbor  lines  in  places.  The 
east  width  of  the  channel  connecting  the  turning  basins  and  the  harbor 
entrance  (except  at  bridges)  is  150  feet,  and  this  width  has  been 
increased  at  the  bends  in  the  river  so  as  to  permit  the  passage  of  large 
vessels. 

The  material  to  be  dredged  is  believed  to  be  principallv  mud  and 
clay,  and  the  estimated  cost  of  dredging  the  proposed  channel  and 
turning  basins  to  a  depth  of  21  feet  below  the  established  datum  plane, 
and  which  is  581.28  feet  above  mean  tide  at  New  York  City,  is  as 
follows: 

Dredging  785,000  cubic  yards  mud  and  clay,  at  12  cents $94,200 

Contingencies,  superintendence,  etc.,  10  per  cent 9, 420 

Total 108,620 

The  foregoing  estimate  does  not  include  the  cost  of  the  land  that 
would  be  required  in  constructing  the  proposed  turning  basins. 

If  the  turning  basins  and  connecting  channels  be  dredged  by  the 
United  States,  as  herein  proposed,  it  is  recommended  that  the  work  be 
done  under  the  following  conditions: 

First.  The  city  of  Manitowoc  to  donate  or  cause  to  ]xj  donated  to  the  United  States 
all  land  that  may  be  necessary  for  the  formation  of  turning  basins  as  herein  provided. 

Second.  The  city  of  Manitowoc  to  cause  tlie  turning  basins  to  be  projjerly  revetted 
or  docked,  so  as  to  prevent  material  from  l)ein>^  washed  into  the  basins  from  the 
sides.  This  work  to  be  done  under  the  supervision  of  the  engineer  officer  in  charge 
and  to  his  satisfaction. 

Third.  That  inasmuch  as  the  sewage  of  the  city  of  Manitowoc  is  discharge<l  into 
the  Manitowoc  River,  the  city  of  Manitowoc  shall  do  or  cause  to  be  done  such 
dredging  as  may  be  necessary  to  maintain  a  depth  of  21  feet  below  datum  in  channel 
and  basins,  after  they  shall  have  once  been  dredged  to  said  depth  of  21  feet  by  the 
United  States. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major ^  Corps  of  Kngitteers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  EngineerH^  U,  S,  A. 

(Through  the  division  engineer.) 

[Fir8t  indoraemcnt.] 

Office  Division  Engineer, 

Northwest  Division, 
Chicago^  IlL^  July  15^  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

An  effective  turning  basin  should  have  dimensions  great  enough  to 
permit  the  turning  of  the  largest  lake  vessels,  and  ir  its  banks  are 
to  be  used  for  commercial  purposes,  it  should  also  be  large  enough  tc^ 
permit  vessels  to  be  moored  along  its  shores.     A  least  diameter    *^ 
650  feet  is  not  excessive.     The  area  should  be  much  greater  thacv  Vtos^^ 
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proposed  by  Major  Warren,   and  the  estimate  of  cost  should   be 
increased  proportionately.     An  addition  of  50  per  cent  to  the  estimate 
would  pernaps  be  sufficient. 
I  concur  in  the  recommendations  contained  in  the  sixth  paragraph. 

O.  H.  Ernst, 
•  Colonel^  Corps  of  Engitu'ers^ 

jyivuion  Engineer^  Northweat  Dlvlsi/m. 

[Second  indoisement.] 

Office  Chief  of  Engineers, 

U.  S.  Army. 
July  IS,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Coi-ps  of 
Engineers,  series  of  1902,  for  consideration  and  recommendation. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Third  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors. 

Washington,  B,  6%  August  26^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  of  a  surve^^  of  Manitowoc  Harbor 
and  River,  the  indorsement  of  the  division  engineer  thereon,  and  other 
data  available. 

The  act  requires  a  survey  of  Manitowoc  Harbor  and  River  and  an 
estimate  of  the  cost  of  making  the  harbor  of  Manitowoc  ''  more  avail- 
able as  a  harl)or  of  refuge,"  and  prescribes  as  the  method  to  l>e  used 
in  so  doing  the  provision  of  two  turning  basins,  eat^h  21  feet  deep  and 
"  of  as  great  width  as  is  deemed  feasible,"  and  a  channel  21  feet  deep, 
extending  from  the  upper  turning  basin  to  the  lake. 

If  a  harbor  of  refuge  suitable  ror  vessels  of  all  sizes  that  frequent 
this  port  is  to  l)e  provided,  the  only  proper  method  is  to  build  an  off- 
shore breakwater  or  breakwaters,  as  has  been  done,  for  example,  at 
Milwaukee.  No  matter  what  room  might  be  provided  in  the  river, 
entering  vessels,  particularly  lar^e  vessels,  would  find  the  narrow 
entrance,  with  its  piers,  a  menace  m  time  of  severe  storms.  The  pro- 
vision of  turning  basins  in  the  rivec,  no  matter  what  their  size,  would 
not  materially  increase  the  value  of  this  harbor  as  a  harbor  of  refuge. 
Rather  than  risk  the  dangers  of  the  present  entrance  large  vessels 
would  ride  out  a  storm  in  the  open  lake,  as  they  do  at  the  present  time. 

At  present  the  harbor  is  used  to  a  limited  extent  as  a  place  of  shelter 
by  vessels  of  small  and  medium  sizes.  The  river  in  its  present  condi- 
tion affords  all  the  room  needed  by  such  vessels. 

In  view  of  the  above,  the  Board  is  of  opinion  that  it  is  not  desirable 
for  the  United  States  to  provide  either  the  turning  basins  or  the  chan- 
nel described  in  the  act  for  the  purpose  of  making  the  harbor  of  Mani- 
towoc ''  more  available  as  a  harbor  of  refuge." 

For  the  Board: 

Chas.  J.  Allen, 
Lieut.  CoL^  Corps  ofEnmneers^ 

SefaW  Mmber  of  the  Board. 


AtVliiiDtX  L  L — R£PO&T  OP  liAJOfi   WAl^EN.  1883 

[Fourth  indonement.] 

Office  Chief  of  Engineers,. 

U.  S.  Army, 
Sq)temher  10,  1003. 

The  views  of  the  Boaixl  of  Engineers  for  Rivers  and  Harbors 
expressed  in  the  preceding  indorsement  are  concurred  in. 

G.  L.  Gillespie, 
Brig.  Gen,y  Chief  of  Knqineer^^ 

U.  S.  Army. 


L  L  20. 


ESTABLISHMENT  OF  HARBOR  UNES  ON  THE  SOUTH  SHORE  OF  FOX 
RIVER  BETWEEN  MAIN  AND  LIGHT  STREET  BRIIXiES,  OSHKOSH, 
WISCX)NSIN. 

United  States  Engineer  Office, 

Milwaukee,  Win,,  June  20,  1902. 

General:  I  have  the  honor  to  forward  herewith  an  application, 
addressed  to  the  Secretarj'^  of  War,  for  the  establishment  of  a  harbor 
line  along  the  south  shore  of  the  Fox  River  between  Main  and  Light 
Street  bridges,  at  Oshkosh,  Wis.  The  application  is  made  by  the 
owners  of  the  property  on  this  line  and  is  ac^companied  by  blueprint 
plan  and  description.** 

The  proposed  line  is  an  extension  of  that  approved  bv  the  SecreUiry 
of  War  at  the  request  of  Chicago  and  Northwestern  liailway  Company 
September  21,  1898. 

I  have  examined  the  plans  and  the  IcK'ality  and  am  of  opinion  that 
the  establishment  of  the  proposed  line  will  })e  in  the  interest  of  navi- 
gation as  well  as  that  of  the  property'  owners.  The  application  is 
therefore  recommended  for  approval. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major,  Corps  of  Kn(jineer8. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 

[Fifth  indorsement.] 

Office  Chief  of  Engineers, 

IJ.  S.  Army, 
July  29,  1902. 

Respectfully  submitted  to  the  Secretary  of  War. 

Request  is  made  by  certain  adjoining  propt^rty  owners  for  the  estab- 
lishment of  harbor  lines  on  the  south  shore  of  Fox  River  }>etween  Main 
and  Light  Street  bridges,  Oshkosh,  Wis. 


«  Not  printed. 


1884      BEPOBT   OF   THE   CHIEF   OF   ENGINEERS,   U.  8.  AJELKY. 

Inviting  attention  to  the  within  report  by  the  local  engineer  officer, 
it  is  recommended  that  the  lines  delineated  and  described  on  the  accom- 
panying tracing*  be  approved. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Sixth  indonement.] 

War  Department, 

Augmt  i,  1902. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

W.  Sanger, 
Acting  Secretary  of  War. 


L  Lr  21. 


MODIFICATION  OF  HARBOR  LINES   IN  FOX  RIVER  AT  GREEN  BAY, 

WISCONSIN. 

Chicago,  Milwaukee  and  St.  Paul  Railway  Co., 

Office  of  the  President, 

Chi^ago^  March  ^,  1903. 

Dear  Sir:  This  company  respectfully  petitions  you  to  approve  of  a 
modification  of  the  dock  line  in  front  of  a  portion  of  its  property  along 
the  east  side  of  Fox  River  in  the  city  of  Green  Bay,  Wis.,  as  shown 
and  described  upon  the  accompan3^ing  tracing.** 

This  company  proposes  the  construction  of  a  new  dock  at  this  point, 
to  be  equipped  with  a  modern  system  of  coal -handling  machinery; 
and  the  present  width  of  the  property  does  not  admit  of  the  economical 
construction  of  the  new  dock,  nor  of  one  of  the  desired  capacity,  and 
for  this  reason  it  is  desired  to  extend  the  dock  line  as  indicated."  You 
will  note  that  the  proposed  change  is  entirely  within  the  limits  of  river 
frontage  owned  by  this  company. 

It  is  the  desire  to  complete  the  dock  so  that  it  may  be  out  into 
service  as  early  this  coming  season  as  practicable,  and  1  would,  there- 
fore, very  much  appreciate  an  early  consideration  of  this  matter. 
Yours,  truly, 

A.  J.  Earling,  President. 

The  Secretary  of  War, 

Wa^hington^  D.  C. 

[Second  indonement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  i,  1903. 

Respectfully  referred  to  Maj.  J.  G.  Warren,  Corps  of  Engineers, 
for  report. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
CoUmd^  CorpB  of  Engineers. 

<^  Not  printed. 
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[Tliird  indonement.] 

U.  S.  Engineer  Office, 
MUtcarikee,   Wis. ,  April  11^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  proposed  change  in  the  harbor  line  at  Green  Bay,  Wis.,  as 
herein  requested,  has  oeen  carefully  considered.  The  Chicago,  Mil- 
waukee and  St.  Paul  Railway  Company^s  application  was  made  after 
consultation  with  me. 

The  facts  are  as  stated  by  the  railway  company,  and  I  can  sec  no 
objection  to  the  proposed  chiange.  which  is  therefore  recommended  for 
favorable  consideration. 

J.  G.  Warren, 
Major.,  Ct/i^pa  of  EmjineerB. 

[Fourth  indonement.] 

Office  Chief  of  Engineers, 

U,  S.  Army, 
April  16,  1903. 
Respectfully  returned  to  the  Secretarj'^  of  War. 
The  Chicago,  Milwaukee  and  St.  Paul  Railway  Company  requests 
a  modification  of  the  established  harbor  line  in  front  of  a  portion 
of  its  property  on  the  east  side  of  Fox  River  in  the  city  of  Green 
Bay,  Wis. 

Inviting  attention  to  report  by  the  local  officer  in  the  preceding 
indorsement,  from  which  it  appears  that  there  is  no  objection  to  the 
proposed  change,  I  recommend  that  the  company's  request  be  granted 
and  that  the  S^retary's  approval  be  placed  upon  tlie  accompanying 
tracing,"  which  has  been  prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig.  Geii.^  Chief  of  EnqineerB.^ 

U.  IS.  Army. 

Note. — ^The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  by  the  Assistant  Secretary  of  War  under  date 
of  April  18,  1903,  the  approval  being  indicated  on  the  nia]). 

<*  Not  printod. 
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[The  references  in  roman  are  to  part  and  tbone  in  arable  to  page.    The  letter  "8"  indicates  the  iop> 

plement.] 

A. 

Academy  Creek,  Gra.  {we  Brunswick  Harbor) i,  267;  ii,  1164 

Acts  of  Fift]^H9eventh  Congress,  second  session,  affecting  Corps  of  Engineers,  iv,  2943 
Acushnet  River,  Mass. : 

Harbor  lines  at  New  Bedford  and  Fairhaven i,  640, 820 

Iniprovement  of  New  Bedford  Harbor i,  92, 794 

Agate  Bay,  Minn.,  improvement  of  harbor i,  465;  ii,  1793 

Afj^awam,  Mass.,  Sonth  End  Bridge  across  Connec^tieut  River  to  Springfield . .       i,  652 

Annapee  Harbor,  Wis.,  improvement  of i,  480;  ii,  1847 

Alabaina  and  Mississi{)pi  Railroad  Company,  bridge  of i,  645 

Alabama  River,  Ala.,  improvement  of i,  302;  u,  1228 

Alameda,  Cal.: 

Bridge  across  San  Leandro  Bay  to  Bay  Farm  Inland i,  646 

Improvement  of  Oakland  Haroor i,  582;  iii,  2186 

Alameda  County,  Cal.,  bridge  of i,  646 

Albany,  N.  Y.: 

Harbor  lines  in  Hudson  River i,  640, 901 

Removal  of  wreck  in  Hudson  River i,  139, 888 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via i,  226;  ii,  1084 

Albemarle  Sound,  N.  C. : 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound. .  i,  226;  ii,  1084 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  226;  ii,  1083 

Removal  of  wreck  in i,228;  ii,1088 

Alert  (canal  boat),  removal  of  wreck  of i,  139, 887 

Alexandria,  La.: 

Bridge  across  Red  River  to  Pineville  (Alexandria  and  Pineville  Bridge 

Co.) 1,644 

Bridge  across  Red  River  to  Pineville  (Shreveport  and  Red  River  Valley 

Rwy.  Co.) 1,643 

Alexandria  and  Pineville  Bridge  Company,  bridge  of i,  644 

Allegheny,  Pa.: 

See  also  Pittsburg  Harbor. 

Bridge  across  Allegheny  River  to  Pittsburg  (Union  Bridge) i,  651 

Bridge  across  Ohio  River  to  borough  of  McKees  Rocks i,  644 

Alleffhenv  River  Pa. : 

Bridge  at  Brilliant  Station,  Pittsburp i,649 

Bridge  near  Franklin  (Big  Rock  Bridge) i,  651 

Bridge  at  Franklin  (county  bridge) i,  651 

Bridge  at Herr  Island,  Pittsburg i,649 

Bridge  at  Kennerdell i,647 

Bridge  between  Pittsburg  and  Allegheny  ( Union  Bridge) i,  651 

Construction  of  locks  and  dams i,  438;  ii,  1680 

Harbor  lines  at  Pittsburtf i,640;  ii,1706,1709 

Improvement  by  open-channel  work i,  439;  ii,  1686 

Improvement  of  Pittsburg  Harlx)r i,  432;  ii,  1667 

Operating  and  care  of  Herr  Inland  dam i,  439;  ii,  1683 

Allouez  Bay,  Wis.  («e«  Duluth  HarborJ i,466;  ii,1794 

Alloway  Creek,  N.  J.,  improvement  ot i,  169, 988 

Alpena  Harbor,  Mich.^  improvement  of i,  523;  iii,  Ift^ 

Altamaha  River,  Ga.,  improvement  of i,  264;  ii,  W^ 

BNG  1903 ^1  ^ 
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Alva,  Fla. ,  bridee  across  Caloosahatchee  River  at  Ferry  Crossing i,  647 

Alviso  Harbor,  Cal.,  improvement  of i,  580;  iii,  2181 

Ambrose  channel,  New  York  Harbor,  N.  Y.,  improvement  of,  including 

dredge  construction i,  1 39, 909, 979 

Amite  River.  La.,  improvement  of i,  338;  ii,  \tW5 

Amy,  Dora  (steamer) ,  removal  of  wreck  of i,  194, 1024 

Anacostia  River,  D.  C. : 

Improvement  of i,  200;  ii,  1040 

Survey  of  United  States  land  within  fiats  of i,  36 

Anclote  River,  Fla. ,  improvement  of i,  287;  ii,  1202 

Andura  (Nandua)  Creek,  Va.,  improvement  of i,  207;  ii,  1054 

Ann,  Cape,  Mass.: 

Construction  of  harbor  of  refuge,  with  report  relative  to  completion  of 

project 1,62,740,742 

Improvement  of  Rockport  Harbor i,  64, 743 

Anoka,  Minn.,  bridge  across  Mississippi  River i,  ^ 

Apalachicola  Bay  and  River,  Fla. : 

Improvement  of  bay i,  291 ;  ii,  1209 

Improvement  of  river,  including  the  Cut-off i,  292;  ii,  1212 

Removal  of  wreck  at  Apalachicola i,  306;  ii,  1236 

Appleton,  Wis.: 

See  also  Fox  River. 

Bridge  across  Fox  River i,  646 

Appomattox  River,  Va.,  improvement  of i,  223;  ii,  1080 

Appoquinimink  River,  Del.,  improvement  of i,  175, 995 

Appropriations: 

Fortifications i,  10, 14, 17 

Rivers  and  harlx)rs i,  35, 36 

Aqueduct  Bridge,  Washington.  D.  C. ,  repair  of i,  652;  rv,  2483 

Aqueduct,  Washington,  D^  C.    See  Washington. 

Aquia  Creek,  Va.,  improvement  of i,  207;  ii,  1055 

Aransas  Pass,  Tex.,  improvement  of i,  359;  ii,  1345 

Aransas  Pass  Harbor  Company  (see  Aransas  Pass ) i,  359;  ii,  1345 

Areata,  Cal.  (see  Humboldt  Harbor) i,  591 ;  in,  2199 

Arch  rock,  San  Francisco  Harbor,  Cal.,  removal  of .'. .  i,  582;  in,  2184 

Arkansas  River: 

Bridge  between  Arkansas  and  Desha  counties,  Ark i,  643 

Brid^  near  Fort  Gibson,  Ind.  T i,  642 

Gauging  (see  Mississippi  River  Commission) i,  639;  S.,  7, 8, 62, 97 

Improvement  of i,  376;  ii,  1407 

Armament.    See  Fortifications. 

Army  War  College,  Washington,  D.  C,  buildings  for i,  674;  iv,  2931 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Improvement  of i,  147, 932 

Recommendation  for  stone  monuments  to  mark  established  harbor  lines.       i,  141 

Removal  of  wrecks i,  158, 159, 955, 956 

Arthur  Lake,  La.  («e€  Mermen tau  River) i,  340;  ii,  1308 

Ashepoo  River,  S.  C,  waterway  via,  with  estimates  of  cost i,  255;  ii,  1132 

Ashland,  Ky.: 

See  aho  Ohio  River. 

Bridge  across  Ohio  River  to  Ironton,  Ohio i,  644 

Ashland  and  Ironton  Bridge  Company,  bridge  of ^ i,644 

Ashland  Harbor,  Wis.,  improvement  of i,469;  ii,  1811 

Ashlftv  River,  S.  C,  removal  of  wreck i,  257;  ii,  1140 

Ashtabula    Harbor,  Ohio,   improvement   of,   including   dredge   constmc- 

tion 1,653,979;  in,  2093 

Assawaman  Bay,  Del.,  waterway  via i,  180, 1002 

Assistants: 

Civilian,  to  engineer  officers i,23 

On  duty  in  Otnce  of  the  Chief  of  F^ngineers i,  676 

Astoria,  Oreg.  [see  Columbia  River  below  Tongue  Point) i,  614;  m,  2270 

Atchafalaya  Basin  levee  board  of  lx)uisiana,   lock  and   dam  in    Bayou 

Lafourche 1, 641 

Atchafalaya  River,  \a.  : 

Gau|?mg  {^9ee  Mississippi  River  Commission ) i,  639;  S.,  7, 8, 62, 97 

Rectification  of  mouth  by  Mississippi  River  Commission i,  639;  8.,  3, 40 

Atchison,  Topeka  and  Santa  Fe  Railway  Company,  bridge  of i,  647 
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Atlantic  CSty,  N.  J.,  bridges  acrofla  Beach  Thoroughfare  and  Lakes  Ditch,  i,  647, 648 

Atlantic  City,  Va.,  harbor  lines  in  Norfolk  Harbor  at i,  640;  ii,  1089 

Atlantic  County,  N.  J. : 

Bridges  of,  acroas  Lakes  Ditch  and  Beach  Thoroughfare i,  648 

Bridge  of,  across  Patcong  Creek i,  661 

Atlantic  (South)  States,  removal  of  water  hyacinths  from  Florida  waters, 
including  report  on  experiments  made i,  279;  ir,  1184;  iv,  2433 

Attorney -Ueneral,  reports  by: 

On  modification  of  bridges  impeding  navigation  of  Ohio  River i,  37 

On  title  to  lands  embraced  within  flats  of  Anacostiu  Kin  or,  1).  C i,  36 

Aux  Bees  Scies  Lake,  Mich.  ($ee  Frankfort  Harbor) i,  518;  iii,  1975 

B. 

Babeon,  Harriet  W.  (schooner),  removal  of  wreck  of i,  53,  /27 

Back  Bay  of  Biloxi,  Miss,  (t^e  Biloxi  Harbor) i,319;  ii,1264 

Back  Cove,  Portland,  Me.  («^<;  Portland) i,51,726 

Back  River,  Md.,  bridge  across i,  649 

Back  River,  Mass.    See  Weymouth  River. 

Badger,  Horace  H.  (schooner) ,  removal  of  wretik  of i,  556;  in,  2105 

Bad  River,  Mich.,  imi>rovement  of i,  525;  in;  1986 

Bagaduce  River,  Me.,  improvement  of i,  42, 716 

Ballard,  Wash.: 

Improvement  of  Pnget  Sound-Ijake  WaMliin^on  waterway i,  62^);  in,  2332 

Reexamination  of  Puget  Sound-I^ke  Washington  waterway,  with  plans 

and  estimates  of  codt ." i,  630;  ni,  2340 

Baltimore  Harbor,  Md. : 

Bridge  at  Sprine  Garden i,  649 

Defenses  ofi  including  report  on  damp-proofing i,  9;  iv,  2400 

Harbor  lines  in  Patapsco  River  at  Sparrow  Point i,  640;  n,  lO:^ 

Improvement  at  Spring  Ganlen i,  197;  n,  1031 

Improvement  of  channel  to i,  194;  ir,  1027 

Improvement  of  channel  to  Curtis  Bay i,  196;  ii,  1031 

Revised  estimate  of  cost  of  incre&ning  depth  of  chaniu.>l  to i,  195;  n,  1032 

Baltimore  (steamer),  removal  of  wreck  of i,  324;  n,  1272 

Banjror  Harbor,  Me.  {iee  Penobscot  River) i,  43, 71 7 

Barge  No.  3,  removal  of  wreck  of,  in  Buffalo  Bayou,  Tex i,  360, 361 ;  n,  1347 

Bar  Harbor,  Me.: 

Construction  of  breakwater i,  39, 714 

Defenses  of,  including  report  on  telephone  booths  and  damp-proof- 
ing   1,9;  IV,  2371 

Barracks,  Washington,  D.  C 1,17,19,23,674,675,683;  iv,  2^)34 

Barren  River,  Ky.,  operating  and  (»are  of  lock  and  dam i,  461 ;  n,  1776 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of i,  368, 370;  n,  1379 

Bass  Rip,  Mass.,  removal  of  wrecks i,  104, 820 

Battalions  of  Engineers 1,5,18,669,686;  iv,2906 

Batteries,  gun  and  mortar i,  9, 14, 17 

Battery,  the.  New  York,  N.  Y.,  removal  of  shoal  in  North  KiviT,  off  Pier  A.  i,  140, 911 

Bayboro,  N.  C,  bridge  across  Bay  River i,  652 

Bay  Farm  Island,  Oakland  Harbor,  Cal.,  bridge  across  San  Ixmndro  Bay...       i,  646 

Bayonne,  N.  J.,  removal  of  wreck  in  Newark  Bay i,  159, 955 

Bay  Ridge  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  142, 915 

Bay  River,  N.  C,  bridge  at  Bayboro i,  652 

Bayside  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  139, 909 

Beach  Thoroughfare,  N.  J.,  bridges  at  Atlantic  City i,  647, 648 

Beaufort  Harlx)r,  N.  C. : 

Improvement  of i,  236;  n,  1102 

Improvement  of  waterway  to  Newbem i,  235;  ii,  1101 

Improvement  of  waterway  to  New  River i,  236;  n,  1103 

Beaufort  Harbor  and  River,  8.  C. : 

Defenses  of  Port  Royal  Sound,  including  report  on  damp-proofing  .  i,  9;  iv,  2409 

Improvement  of  river i,  256;  ii,  1139 

Improvement  of  waterway  to  Charleston,  8.  C i,  255;  ii,  1138 

Improvement  of  waterway  to  Savannah  {see  Savannah  Harlwr)..  i,  257;  ii,  1141 

Removal  of  Icwgs  from  waterwajr  to  Charleston,  S.  C i,  257;  n,  1140 

Beautiful  Island,  Oaloosahatchee  River,  Fla. ,  bridiG;e  at \^^iAA 

Beechridge,  III.,  prevention  of  break  in  Mississippi  River  at i,  392;  r&.^'VK^ 
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iSenton  Harbor,  Mich.,  imnrovement  or  C5t.  Jowph  Harbor i,  i»01 ;  iii,  1937 

Benton  Harbor  Canal,  Mien,  {see  St.  Joseph  Harbor) i,  .501 ;  in,  1?6T 

Bergen  Point,  N.  J.,  removal  of  wreck  in  Newark  Bay  opposite i,  158. 9^ 

Bergen  Point  reef,  Newark  Bay,  N.  J.,  removal  of  wreck  on i,  l.i8,  ^ 


Belle  River,  Mich.,  improvement  of i,  531;  in,  1998 

Bellingham  Bay,  \Va«h.    See  New  Whatcom  Harbor. 

Benton  Harbor,  ^lich.,  improvementof  St.  Joseph  Harbor i,  |>01 ;  in,  1937 

1937 

,95* 

Berrian  Island,  East  River,  N.  Y.,  harbor  lines i,  640,  ^\ 

Beverly  Harbor,  Mass. ,  improvement  of i,  f>8, 74fi 

Big  Aseawaman  Bav,  Del.,  waterway  via i,  180,  Kk)2 

Big  Barren  River,  fey.,  operating  and  care  of  lock  and  dam i,  4f>l ;  ii,  \u^ 

Big  Hocking  River,  Ohio,  ice  harbor  in  Ohio  River  near i,  423;  ii,  H>27 

Big  Rock  Bridee  Company,  brid^  of i,»k=>l 

Big  Sandy  Railwav  Company,  bridge  of i,  &}7 

Big  Sandy  River,  \V.  Va.  and  Ky. : 

Bridge  across  Levisa  Fork  at  Whitehouse,  Ky x,  647 

Improvement  of,  including  Tug  and  Levisa  forks i,  448;  n,  1742 

Operating  and  cAre  of  lock  and  dam i,  450;  ii,  1747 

Big  Sarasota  Bay,  Fla.,  improvement  of i,  284;  ii,  1197 

Big  Sioux  River,  S.  Dak.,  ice  harlx)r  at  Sioux  City,  Iowa i,  406;  ii,  1551 

Big  Stone  Lake,  Minn. ,  survey  of *. i,  404;  ii,  1549 

Big  Sunflower  River,  Miss.,  improvement  of i,  373;  ii,  K^ 

Biloxi  Harbor,  Miss.,  improvement  of i,  3X9;  n^  1264 

Bird,  Harry  E.  ( bar^e),  removal  of  wreck  of i,  165, 971 

Biscayne  Bay,  Fla.,  improvement  of i,  277;  ii,  1182 

Bismarck  Harbor,  N.  Dak.  {^e  Missouri  River) i,  405;  ii,  1551 

Black  Lake,  Mich.,  improvement  of  Holland  Harl)or i,  506;  in,  1948 

Black  River,  Ark.  and  Mo.,  improvement  of i,  384;  ii,  1432 

Black  River,  I^.,  improvement  of i,  366;  ii,  1373 

Black  River,  Mich.: 

Improvement  at  mouth i,  527;  in,  1993 

Improvement  at  Port  Huron i,  529;  in,  1996 

Black  River,  N.  C. : 

Bridge  at  Still  Bluff i,648 

Improvement  of i,  238;  n,  1105 

Black  River,  Ohio: 

Bridge  at  Lorain i,  645 

Improvement  of  Lorain  Harbor i,  547;  ni,  2066 

Black  River,  Wash.,  bridge  in  King  County i,  645 

Black  Rock  Harbor,  Conn,  {see  Bridgeport  Harbor) i,  115,  B46 

Black  Rock  Harbor,  N.  Y. : 

Improvement  of  Buffalo  entrance  to i,  562;  in,  2143 

Improvement  of  Lake  Erie  entrance  to i,  562;  in,  2142 

Black  Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa i,  309;  ii,  1244 

Improvement  below  Tuscaloosa i,  309;  ii,  1245 

Operating  and  care  of  locks  and  dams i,  315;  n,  1253, 1256 

Removal  of  wreck i,  324;  n,  1272 

Blaine,  James  G.  ( schooner) ,  removal  of  wreck  of i,  103, 820 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge i,  101, 815 

Improvement  of  Great  Salt  Pond i,  102, 817 

Blood  River,  La.  [see  Tickfaw  River) i,  .3:^8;  n,  1303 

Blossom  rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  582;  in,  2184 

Boards  {see  also  Commissions): 

Of  Engineers  for  Rivers  and  Harbors  {see  also  Committee,  etc. ) i,  36, 637 

Of  Ordnance  and  Fortification i,  8, 9, 12, 16 

On  Fortifications  or  other  Defenses  ( Endicott  Board ) i,  8,9 

The  Board  of  Engineers .* i,  8, 679 

Boat  railway,  Colunii)ia  River,  Oreg.  and  Wash i,  604;  ni,  2221 

Boats: 

See  also  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  governing  running  of  steamers  on  cei  tain  streams i^  641 

Boeuf  River,  La.  and  Ark.,  rmproveinent  of 1,368,370;  n,  1379 

Bogue  Chitto,  JjSl.  : 

Bridge  at  Franklinton 1,650 

Improvement  of 1, 336;  n,  1300 
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Bogne  Falia,  La.,  improvement  of i,337;  n,1301 

Bogue  Sound,  N.  C. ,  improvement  of  waterwav  via i,  236;  n,  1103 

Boom  Island,  Missiasippi  River,  Minneapolis,  Minn. ,  brid^  at i,  650 

Boothbay  Harbor,  Me.,  removal  of  wreck  at  Ram  Island  light-house i,  53, 727 

Borden,  Thomas  (schooner),  removal  of  wreck  of i,  103, 819 

Boston  Harbor,  Mass. : 

Bridges  across  Fort  Point  channel  at  Congress  street  and  Mount  Wash- 

in^n  avenue i,  652 

Defenses  of,  including  report  on  damp-proofing i,  9;  rv,  2374 

Improvement  of i,  77, 764 

Wreck,  removal  of , i,  88, 785 

Boulevards.    See  Roads. 

Braddock  Point  light  station.  Lake  Ontario,  N.  Y.,  removal  of  wreck,  i,  575;  iii,  2169 

Brandy  wine  Creek  or  River,  Del.: 

Bridge  at  Wilmington 1,649,650 

Improvement  of  Wilmington  Harbor i,  174, 992 

Branforii  Harbor,  Conn.,  improvement  of i,  109, 839 

Braxton  Counts,  W.  Va.,  bndge  of i,  649 

Brays  Ba^ou,  Tex.,  bridge  across i,  647, 648 

Brazos  River,  Tex. : 

Improvement  between  Kichmond  and  Old  Washington i,  357;  ii,  1343 

Improvement  between  Velasco  and  Richmond i,  354, 357;  ii,  1339 

Improvement  of  mouth i,  358;  ii,  1344 

Brazos  Kiver  Channel  and  Dock  Company  {see  Brazos  River) i,  358;  ii,  1344 

Brazos  Santtaffo  Harbor,  Tex.,  improvement  of i,  360;  ii,  1346 

Breton  Bay,  Md.,  improvement  of,  including  report  on  project  by  the  Board 

of  Engineers  for  Rivers  and  Harbors i)  201 ;  ii,  1044, 1045 

Bridge  Creek  Landing,  Va.,  wharf  at i,  660;  iv,  2517 

Bridgeport  Harbor,  (x>nn.,  improvement  of i,  115, 846 

Bridges: 

Alteration  of^  obstructing  navigation i,  650, 651 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,  652;  iv,  2483 

Construction  o^  across  navigable  waters i,  642 

Highway  bridge,  Washington,  D.  C,  to  replace  Long  Bridge,  i,  643, 653;  rv,  2484 

In  military  divisions  and  departments i,  667;  iv,  2478, 2899 

Memorial  Bridge,  Washin^on,  D.  C i,  653;  iv,  2484 

Ohio  River,  impeding  navigation i,  37 

Rules  governing  opening  of  draws i,  642 

Sakonnet  River,  K.  I.,  futeration  of  Stone  Bridge i,  94, 798 

Yellowstone  National  Park,  construction,  etc.,  of,  with  report  concern- 
ing technical  features 1,666;  iv,2444,2885 

Brigp,  Maud  (schooner),  removal  of  wreck  ot i,  88, 785 

Brimant  Station,  Pittsburg,  Pa.,  bridge  across  Allegheny  River i,  649 

Bristol,  Me.,  bridge  of  town  of i,  652 

Broad  Creek  River,  Del.,  improvement  of i,  192, 1022 

Broad  Sound,  Boston  Harbor,  Mass. ,  improvement  of i,  77, 764 

Bronx  River,  N.  Y. : 

Improvement  of i,  126, 862 

Removal  of  wrecks 1,138,139,887 

Brooklyn,  N.  Y.    See  New  York  Harbor. 

Browns  Creek,  N.  Y.,  improvement  of i,  133, 874 

Brunswick  Harbor,  Ga.,  improvement  of i,  267;  ii,  1164 

Brunswick  River,  N.  C.  {see  Cape  Fear  River) i,  240;  ii,  1109 

Bucksport  Harbor,  Me.,  improvement  of i,  45, 719 

Budd  Inlet,  Wa#h.  (««€  Olympia  Harbor) i,626;  iii,2330 

Buffalo  Bayou,  Tex. : 

Improvement  of i,  351 ;  ii,  1334 

Removal  of  wrecks 1,360,361;  ii,1347 

Buffalo  Fork,  Snake  River,  Wyo.,  road  to  Fort  Washakie i,675;  iv,2937 

Buffalo  Fork,  White  River,  Ar k. ,  improvement  of i,  382 

Buffalo  Harbor,  N.  Y.: 

Improvement  of i,559;  iii,2126 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   1,562;  111,2143 

Improvement  of  channels  in  waters  connecting  Great  Lakes i^32;  iii,  2001 

Improvement  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Kock. 
Harbor 1,562%  vvj^>'^^ 
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Buildings: 

Araiy  War  College t,674;  iv,2931 

Engineer  School  of  ApDlicaliun i,  n74, 675;  rv,  2934 

Government  Printing  Office,  VVaehington,  D.  C i,  673;  iv,  2919 

Public,  District  of  Columbia i,  658;  iv,  2517 

School  of  Submarine  Defense,  FortTotten,  N.  Y i,  13,16 

Bulkhead  lines.    See  Harbor  lines. 

Burlington  County,  N.  J.,  bridge  of i,  647 

Burlington  County  Traction  Company,  bridge  across  Rancocas  River i,  647 

Burlington  Harbor,  Vt.,  improvement  of i,  69, 748 

Bumite,  Jas.  K.  (schooner),  removal  of  wreck  of i,  1 94, 1025 

Burnt  Mills,  Tenn.,  bridge  across  Obion  River i,  646 

Buttermilk  channel.  New  York  Harbor,  N.  Y. : 

Improvement  of i,  1 43, 917 

Removal  of  obstruction  in ^ i,  145, 925 

Byram  River,  N.  Y.  («€€  Port  Chester  Harbor) 1,123,858 

C. 

Cable  galleries,  tanks,  etc i,  13, 15, 17 

Cache  Kiver,  Ark.,  improvement  of i, 38>;  ii,  1431 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into,  i,  392;  u,  1455 

Caddo  ( Fairy)  Lake,  Tex.  and  La.  (»ee  Cypress  Bayou) i,  365;  n,  1372 

Cairo,  111.,  prevention  of  break  in  Mississippi  River  near r,  392;  ii,  1455 

Calaveras  River,  Cal.  (see  Stockton  and  Mormon  channels) i,  585;  iii,  2193 

Calcasieu  Parish,  La.,  bridge  of i,  647 

Calcasieu  River,  La. : 

Bridge  across i,  648 

Improvement  of  mouth  and  passes i,  341 ;  ii,  1309 

California  Debris  Commission i,  638;  in,  2307 

California,  department  of,  reconnaiissances  and  explorations i,  668;  iv,  28iW 

Caloosahatchee  River,  Fla. : 

Bridge  at  Beautiful  Island i,  649 

Bridge  at  Ferry  Crossing,  Alva i,  647 

Improvement  of 1,282,283;  ii,  1194 

Calumet  Harbor,  Wis.  («€€  Fox  River) i,489;  ii,1866 

Calumet  Harbor  and  River,  111.  and  Ind. : 

Bridge  at  Cummings,  111 .• 1,643,644 

Improvement  of  harbor ' i,  493;  in,  1896 

Improvement  of  river i,  494;  in,  1901 

Cambridge  Harbor,  Md.,  improvement  of i,  186, 1009 

Camden,  Me.,  improvement  of  harbor  at i,  46, 720 

Camden,  N.  J.: 

Defenses  of  Delaware  River i,  9 

Improvement  of  Cooper  Creek i,  167, 986 

Improvement  of  Delaware  River  at i,  159, 957 

Removal  of  wreck  in  Cooper  Creek i,  194, 1024 

Canadian  canal,  St. Marys  River,  Ontario,  commerce  through..  i,535;  in, 2010, 2015 

Canals,  etc.  (see  also  Waterways ) i,  35, 36 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via i,  226;  ii,  1084 

Allegheny  River,  Pa.,  locks  and  dams i,  438, 439;  n,  1680, 1683 

Ashepoo  River  to  South  Edisto  River,  S.  C,  with  estimates  of  cost  (see 

Charleston-Beaufort  waterway) i,  255;  ii,  1132 

Barren  River,  Ky.,  lock  and  dam i|461;  ii,1776 

Bee  Tree  Shoals  Canal,  Ala i,418;  ii,1594 

Benton  Harbor  Canal,  Mich,  (see  St.  Joseph  Harbor) i,  501 ;  in,  1937 

Big  Barren  River,  Ky.,  lock  and  dam i,  461 ;  n,  1776 

Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams 1,448,450;  ii,  1742, 1747 

Big  Stone  Lake,  Minn.,  reservoir  dam i,  404;  ii,  1549 

Black  River,  La.,  locks  and  dams i,  366;  ii,  1373 

Black  Warrior  River,  Ala.,  locks  and  dams i,  309, 315;  a,  1244, 1253, 1256 

Calaveras  Jliver,  Cal.,  to  Mormon  channel,  San  Joaquin  River..  i,585;  ni,2193 

Canadian  canal,  St.  Marys  River,  Ontario,  commerce i,535;  in,  2010, 2015 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams i,  239;  n,  11(^ 

Cascades  Canal,  Columbia  River,  Oreg ii 606, 608;  m,2222,2224 

Chicago  Drainage  Canal,  III x,640 

01ubfootaiidH»i\oN»©0a3MX,^.G.,  waterway  via i,236;  ii,1101 
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Canals,  etc.— Continned. 

Colbert  Shoalfl  Canal,  Ala i,418;  ii,1694 

Colambia  River,  Cascades  Canal i,606,608;  in, 2222, 2224 

Columbia   River,  The   Didles   Kapids   to   Celilo   Falb,    locku   and 

dams 1,604;  in,  2221 

Congaree  River,  S.  C,  lock  and  dam i|251;  ii,1130 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams i,  303, 306;  ii,  1230, 1235 

Conrtableau  Bayon,  La.,  lock  and  dam i,  334;  ii,  1295 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams i,  412, 414;  n,  1581, 1585 

Davis  Island  dam,  Ohio  River,  Pn i,  435;  ii,  1671 

Des  Moines  Rapids  Canal,  Mississippi  River,  with  report  on  enlarge- 
ment of  locks  and  for  dam  at  foot  of  rapids i,  3U5;  ii,  1491, 1500 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via i,  225;  n,  1083 

Duluth  Canal.  Minn.,  improvement  of i,  4(>6;  ii,  1794 

Edisto  (South)  River  to  Ashepoo  River,  S.  C,  with  estimates  of  cost 

{see  Charleston-Beaufort  waterway) i,  255;  ii,  1132 

Estherville-Minim  Creek  Canal,  S.  C.  (see  Santee  River) i,  248;  ii,  11 27 

Expenditures  for  operating  and  care i,  36 

Fox  River,  Wis.,  locks  and  dams '. i,  489,491;  n,  1866, 1870 

Galena  River,  111.,  lock  and  dam i,  3^*5;  n,  1498 

Galveston  and  Brazos  Canal,  Tex.,  purcbaf^  of i,  355;  n,  1339 

Growanns  Canal,  New  York  Harbor,  N.  Y.  (see  Gowaniis  Bay) i,  142, 916 

Grand  Rapids,  Wabash  River,  lock  and  dam i,  457, 459;  n,  1772, 1773 

Great  Kanawha  River,  W.  Va.,  locks  and  dams i,  444, 445;  ii,  1 721 ,  1723 

Green  River,  Ky.,  locks  and  dams i,  461 ;  n,  1775, 1776 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam i,  4:i8,  439;  n,  1680, 1683 

Illinois  and  Mis^it^ippi  Canal,  111.,  construction  of i,  4%;  in,  1920 

Illinois  and  Mississippi  Canal,  HI.,  operating  and  care i,  395;  ii,  1496 

Illinois  River,  111.,  locks  and  dams i,  495, 496;  in,  1915, 1917 

Illinois  River,  HI.,  survey  for  waterway  via . . .  i,  494, 639;  in,  1904;  S.,  7, 68, 167 

Kampeville  lock  and  dam,  Illinois  River,  111 i,  496;  in,  1917 

Kanawha  River,  W.  Va.,  locks  and  dams i,  444, 445;  ii, 1721, 1723 

Kentucky  River,  Ky.,  locks  and  dams i,  450, 451 ;  n,  1 748, 1753 

Keweenaw  Bay  to  Lake  Superior,  improvement  and  care i,  471 ,  472;  ii,  1815 

Keweenaw  Bay  to  I^ake  Superior,  wreck i,  475;  n,  1827 

Lafourche  Bayou,  La.,  lock  and  dam i,  641 

Lagrange  lock  and  dam,  Illinois  River,  111 i,  496;  in,  1917 

Lake  Washington  Canal,  Wash.    See  Pugct  Sound. 

Levisa  Fork,  Big  Sandy  River,  Ky.,  locks  and  dams i,  448;  n,  1742 

Little  Kanawha  River,  W.  Va.,  lock  and  dam i,  443, 444;  n,  1718, 1719 

Lockport,  111.,  to  St.  Louis,  Mo.,  survey  for  waterway 

1,494,639;  in,  1904;  S.,  7, 68, 167 
Louisville  and  Portland  Canal,  improvement  and  care . .  i,  452, 455;  n,  1763, 1765 

Mermentau  River,  La.,  lock  and  aam i,  641 

Michigan  Lake  to  Sturgeon  Bay,  improvement  and  care. .  i,  478, 480;  ii,  1841, 1846 

Michigan  Lake  Superior  Power  Co.'s  can&l i,  641 

Minim  Creek-Estherville  Canal,  S.  C.  («^<;  Santee  River) i,248;  n,1127 

Mipsissippi  River,  Des  Moines  Rapids  Canal,  with  report  on  enlarge- 
ment or  locks  and  for  dam  at  foot  of  rapids i,  305;  n,  1491, 1500 

Mississippi  River  to  Illinois  River,  construction  of i,  4%;  in,  1920 

Mississippi  River  to  Illinois  River,  operating  and  care i,  395;  n,  1496 

Mississippi  River,  reservoirs,  construction  of i,  398;  ii,  1528 

Mississippi  River,  reservoirs,  operating  and  care i,  399;  ii,  1538 

Mississippi  River,  St  Paul  to  Minneapolis,  locks  and  dams i,  396;  n,  1523 

Monongahela  River,  locks  and  dams i,  427, 429, 431 ;  n,  1652, 1658, 1660 

Morgan    Canal,    Tex.,   improvement   of    {see   Galveston    ship   chan- 
nel   1,351;  11,1334 

Morgan  Canal,  Tex.,  operating  and  care i,  353;  n,  1337 

Mormon  channel,  San  Joaquin  River,  Cal.,  to  Calaveras  River..  i,585;  in, 2193 

Mosquito  Creek  Canal,  S.  0.  (see  Santee  River) i,  248;  ii,  1127 

Muscle  Shoals  Canal,  Ala 1,417,419;  ii,  1594, 1605 

Muskin^m  River,  Ohio,  locks  and  dams i,  446, 447;  n,  1731, 1732 

Navigation  of,  rules  governing i,  641 

North  Carolina  Cut,  N.  C. ,  improvement  of  waterway  via i,  226;  n,  1084 

Ohio  River,  Lock  and  Dam  1,  at  Davis  Island,  Pa i,  435;  ii,  1671 

Ohio  River,  Locks  and  Dams  2-7 i,435;  ii.,WL 

Ohio  River,  Locks  and  Dams  8,  11,  13, 18, 19 i,441;  'ti^-^^^y^ 

Ohio  River,  Lock  and  Dam  37 i.426-    ^^-"«» 
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Canals,  etc. — Continued. 

Ohio    River,     Louisville   and    Poslland    Canal,    improvement    and 

care i,  452, 455;  ii,  1763, 1765 

Osage  River,  Mo.,  lock  and  dam i,  408;  ii,  1568 

Otter  Tail  I^ke  and  River,  Minn.,  reservoir  dam i,  404;  ii,  1548 

Ouachita  River,  Ark.  and  La.,  locks  and  dams i,  366;  ii,  1373 

Plaquemine  Bayou,  La.,  lock i,  332;  ii,  1289 

Portage  Lake  canals,  Mich.,  improvement  and  care i,  471, 472;  ii,  1 815 

Portage  Lake  canals,  Mich.,  wreck i,  475;  ii,  1827 

Port  Arthur  Canal,  Tex.,  connection  with  Sabine  Lake i,  344;  ii,  1314 

Puget  Sound  to  Lake  Washington,  bridge  at  Seattle,  Wash i,  645 

Puget  Sound  to  Lake  Washington,  improvement i,  629;  iii,  2332 

Puget  Sound  to  Lake  Washington,  reexamination i,  630;  iii,  2340 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam i,  403;  ii,  1548 

Regulations  governing  navigation  of i,  641 

Rock  River,  111.,  construction  of  canal  around i,  496;  iii,  1920 

Rock  River,  111.,  operating  and  care  of  canal  around i,  395;  ii,  1496 

Rough  River,  Ky.,  lock  and  dam 1,46:^,464;  ii,  1788, 1789 

Rules  governing  navigation  of i,  641 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care  . . .  i,  539, 540;  iii,  2033, 2034 
St.  Louis,  Mo.,  to  Lockport,  111.,  survey  for  water wav 

1, 494,  639  HI,  1904;  S.,  7, 68, 167 
St  Marys  Falls  Canal,  Mich.,  improvement  and  care. .  i,  534, 535;  iii,  2006, 2010 

St  Marys  Falls  canals,  Mich,  ana  Ontario,  commerce i,  535;  iii,  2010, 2015 

St  Marys  River,  Mich.,  water-power  canal  at  Sault  Ste.  Marie i,641 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  629;  in,  2332 

Salmon  Bay,  Wash.,  reexamination  of  waterway  via i,  630;  in,  2:J40 

Sanitary  District  of  Chicago,  111.,  canal  of i,  640 

Seattle  Canal,  Wash.,  bridge  at  Seattle i, 645 

Seattle  Canal,  Wash.,  improvement  of i,  629;  in,  2332 

Seattle  Canal,  Wash.,  reexamination  of i,  630;  in,  2340 

Shilshole  Bay,  Wash.,  improvement  of  waterway  via i,  629;  in,  2:^2 

Shilshole  Bay,  Wash.,  reexamination  of  waterway  via i,  630;  in,  2340 

Six-mile  Island,  Allegheny  River,  Pa.,  lock  and  aam i,  438;  ii,  1680 

South  Edisto  River  to  Ashepoo  River,  S.  C,  with  estimates  of  cost  {9ee 

Charleston-Beaufort  waterway ) i,  255;  n,  1132 

Springdale,  Pa.,  lock  and  dam  in  Allegheny  River i,  438;  ii,  1680 

Sturgeon     Bay     and     Lake     Michigan     Canal,     improvement     and 

care 1,478,480;  n,  1841,1846 

Superior  Lak^  to  Keweenaw  Bay,  improvement  and  care i,  471, 472;  n,  1815 

Superior  Lake  to  Keweenaw  Bay,  wreck i,  475;  n,  1827 

Tennessee  River,  canals,  locks,  and  dams i,  417, 419;  ii,  1591, 1594, 1605 

Tombigbee  River,  Ala.,  locks  and  dams i,  310, 312;  ii,  1246, 1248 

Traverse  Lake,  Minn.,  reservoir  dam i,  404;  ii,  1549 

Trinity  River,  Tex.,  locks  and  dams i,  354;  n,  1338 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams...  i, 448;  n,  1742 

Turners  Cut,  N.  C,  waterway  via i,  225;  ii,  1083 

Union  I^ke,  Wash.,  improvement  of  waterway  via i,  629;  in,  2332 

Union  Lake,  Wash.,  reexamination  of  waterway  via i,  630;  in,  2340 

Wabash  River,  Grand  Rapids  lock  and  dam i,  457, 459;  ii,  1772, 1773 

Warrior  River,  Ala.,  locks  and  dams i,  309, 315;  n,  1244, 1253, 1256 

Washington  Lake  to  Puget  Sound,  bridge  at  Seattle,  Wash i,  645 

Washington  I^ke  to  Puget  Sound,  improvement  of  waterway. . .  i,  629;  m,  2332 
Washington  Lake  to  Puget  Sound,  reexamination  of  waierway..  i,  630;  in, 2340 

Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams i,  366;  n,  1373 

White  River,  Ark.,  locks  and  dams i,  381 ;  n,  1420 

Yamhill  River,  Oreg.,  lock  and  dam i,  609, 612;  iii,  2257, 2261 

Canarsie  Bay,  N.  Y.,  improvement  of i,  130, 869 

Cape  Ann,  Mass. : 

Construction  of  harbor  of  refuge  in  Sandy  Bay,  with  report  relative  to 

completion  of  project i,  62, 740, 742 

Improvement  of  Rockport  Harbor i»64, 743 

Cape  Charles  City  Harbor,  Va.,  improvement  of i,  224;  u,  1081 

Cape  Fear  River,  N.  C. : 

Defenses  of,  including  report  on  damp-proofing  and  on  use  of  paint 

made  of  coal  tar  and  kerosene  oil i,  9;  nr,  2408 

Improvement  above  Wilmington i>239;  11,1105 
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Cape  Fear  River,  N.  C. — Continued. 

ImprovemeDt  at  and  below  Wilmington i,  240;  n,  1 109 

ImJ>roveinent  of  Northeast  Branch i,  238;  ii,  1 105 

Cape  Henry,  Va.,  defenses  at i,  9 

Cape  Poge  light-house,  Mass.,  removal  of  wreck i,  103, 819 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of i,  572;  in,  2162 

Capitol,  Washincton,  D.  C,  telegraph  line i,  659;  iv,  2517 

Carleton,  P.  J.  ( oarge) ,  removal  of  wre<'k  of i,  145, 924 

Carlows  Island,  Me.,  bridge  to  Point  Plea>:aiit i,  052 

Carquines  Straits,  Cal.,  channel  to  the  Gol<lt*n  Gate  {ftee  San  Pablo  Hay ) .  r,  588;  in,  2189 

Carrabelle  bar  and  harbor,  Fla.,  improvement  of i,  290;  ii,  1207 

Carrabelle,  Tallahassee  and  Georgia  Railroad  Company,  bridgeH  of i,  652 

Carriages,  gun  and  mortar i,  10 

Carters  Creek,  Va. : 

Improvement  of i,  208;  ii,  1056 

Removal  of  wreck i,  218;  ii,  1071 

Caruthersville  Harbor,  Mo.  {see  Mississippi  River  Comniif^ion ) i,  639;  S.,  3, 40 

Carvers  Harbor,  Me.,  improvement  of i,  48, 722 

Cascades  Canal,  Columbia  River,  Greg. : 

Construction  of i,  606 ;  i ii,  2222 

Operating  and  care i,  «0H;  in,  2224 

Casemates,  mining i,  13, 15, 1 7 

Castlerock,  Wash.,  bridge  across  Cowlitz  River i,  (548 

Catahoula  Parish,  La.,  bridge  of i,  646 

Cedar  Bayou,  Tex.,  improvement  of i,  354, 356;  n,  1339 

Centennial  Lake,  Miss,  {see  Vicksburg  HaHx)r) i,  370;  ii,  1385 

Central  of  Geoigia  Railway  Company,  bridj^^  of i,  652 

Central  Vermont  Railway  Company,  bridge  of i,  652 

Champlain  Lake,  N.  Y.  and  Vt. : 

Burlington  Harbor,  Vt,  improvement  of i,  69, 748 

Defenses  of i,9 

Narrows,  improvement  of i,  72, 752 

North  and  South  Hero  islands,  improvement  of  channel  between i,  69 

Plattsburg  Harbor,  N.  Y.,  inij)rovenient  of i,  72,  751 

Wrecks  between  Whitehall,  N.  Y.,and  Laral>eel^in(ling,  Vt.,  removal  of.  i,  73, 753 
Channels.    See  Rivers  and  harbors. 

Charles  River,  Mass.  {see Boston  Harbor) i,  78, 766 

Charleston  Harbor,  S.  C. : 

Defenses  of,  includine  report  on  damp-proofing i,  9;  iv,  2409 

Improvement  of,  including  dredge  construction i,  253, 972;  ii,  1134 

Improvement  of  waterway  to  Beaufort,  S.  C i,  255;  ii,  1138 

Improvement* of  waterway  to  McClellanville,  with  ej^timates  of  cost,  i,  252;  ii,  1132 

Removal  of  logs  from  waterway  to  Beaufort,  S.  C i,  257;  n,  1140 

Charlevoix  Harbor,  Mich.,  improvement  of i, 519;  in,  1978 

Charlotte  Harbor,  Fla.,  improvement  of i,  282;  ii,  1194 

Charlotte  Harbor,  N.  Y. : 

Improvement  of i,  567;  in,  2153 

Water  levels i,665;  iv,  2678 

Charts: 

Land  within  flats  of  Anacostia  River,  D.  C i,  36 

Military  and  other 1,667,673;  iv,  2478, 8899 

Northern  and  Northwestern  Lakes 1,660,665;  iv,2671 

Chatham  Harbor,  Mass. : 

Improvement  of i,  88, 785 

Removal  of  wreck  off  Hardings  Beach  light i,  103, 820 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of i,  296;  ii,  1218 

Cheboygan  Harbor,  Mich. ,  improvement  of i,  522;  in,  1983 

Cheeeequake  Creek,  N.  J.,  bridge  across i,  650 

Chefuncte  River,  La.,  improvement  of i,  337;  ii,  1301 

Chehalis  River,  Wash.,  improvement  of i,  623;  in,  2327 

Chelsea  Creek,  Mass.  {see  Boston  Harbor) i,  80, 767 

Chemicals,  use  of,  in  destroying  the  water  hyacinth 

1, 279, 343;  n,  1184, 1312;  iv,  2433 

Chequamegon  Bay,  Wis.  (see  Ashland  Harbor) i,  469;  ii,  1811 

Chesapeake  and  Ohio  Railway  Company,  bridge  of,  across  Levisa  Fork,  Big 
Sandy  River,  Ky ^^^KV 
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Chesapeake  Bay,  Md.  and  Va. : 

Defenses  at  entrance  at  Cape  Henry,  Va i,  9 

Improvement  of  Cape  Charles  City  Harbor,  Va i,  224;  n,  1081 

Chester  River,  Md.,  improvement  of i,  1»7 ,  1010 

Chicago,  Burlington  and  Quincy  Railroad  Company,  bridge  of i,  W8 

Chicago  Drainage  Canal,  III.,  connection  of  Chicago  River  with i,  t>10 

Chicago  Harbor  and  River,  III. : 

Bridge  across  Little  CaJumet  River i,  (>47 

Bridge  across  North  Branch  at  Western  avenue i,  04ri 

Bridge  across  South  Branch  at  Randolph  street i,  H4(i 

Bridges  across  South  Branch  at  Kighteonth  street  and  at  Ivoomis  street.       i,  Wi' 

Bridge  across  South  Fork  of  South  Branch  at  Archer  avenue i,  W7 

Bridge  at  State  street i,  646 

Drainage  canal,  connection  with  river i,  640 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  493;  iii,  1896 

Improvement  of  channels  m  waters  connecting  Great  Lakes i,  532;  in,  2001 

Improvement  of  outer  harbor i,  491 ;  iii,  1887 

Improvement  of  river i,  492;  ni,  1892 

Chicago,  Milwaukee  and  St.  Paul  Railway  Conipany,  bridge  of i, 649 

Chickasahay  River,  Miss. : 

Bridge  at  Leakesville i,645 

Improvement  of i,  318;  ii,  1260 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the i,  676 

Chillicothe,  III.,  bridge  across  Illinois  River i,647 

China  Basin,  San  Francisco  Harbor,  Cal.,  harbor  lines  north  of i,(HO;  ni,  2202 

Chincoteague  Bav,  Va.,  improvement  of  waterway  to  Delaware  Bay i,  180, 1002 

Chlncoteague  light-house,  Va.,  removal  of  wreck i,  194, 1024 

Chinook  River,  Wash.,  bridge  across i,  647 

Chipola  River,  Fla.: 

Improvement  of  lower  river i,  292;  ii,  1212 

Improvement  of  upper  river i,  294;  ii,  1213 

Chitto,  Bogue,  La.: 

Bridge  at  Franklinton i,  650 

Improvement  of i,  336;  ii,  1300 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  298;  ii,  1220 

Choptank  River,  Md.: 

Improvement  of i,  187, 1012 

Improvement  of  Cambridge  Harbor i,  18(\  1009 

Christiana  River,  Del.,  improvement  of  Wilmington  Harbor  .■ i,  174, 992 

Cincinnati,  Ohio: 

Construction  of  Lock  and  Dam  37,  Ohio  River,  below i,  428;  n,  1645 

General  improvement  of  Ohio  River  A . .  i,  423;  ii,  1627 

City  of  Austin  (vessel),  removal  of  wreck  of i,  271;  n,  1171 

Civilian  assistants  to  engineer  officers i,23 

Claiborne  Harbor,  Md.,  improvement  of i,  185, 1008 

Clark  Fork,  Columbia  River,  Wash.  («e€  Pend  Oreille  River) i,<ny>;  in,  2338 

Clatekanie  River,  Oreg.,  improvement  of i,  l>16;  in,  2318 

Clatsop  County,  Oreg.,  bridge  of i, 649 

Cleveland  Harbor,  Onio: 

Bridges  of  Newburgh  and  South  Shore  Rail  way  Company i,650 

Bridges,  municipal,  at  Jefferson  street i,W7 

Improvement  oi,  including  dredge  construction i,  549, 979;  in,  2071 

Removal  of  wrecks i,  556;  m,  2106 

Water  levels x,665;  iv,2878 

Clinch  River,  Tenn. : 

Bridge  at  Dossett 1,644 

Improvement  of i,  421 ;  n,  1619 

Clinton  River,  Mich.,  improvement  of i,  531;  in,  1998 

Clubfoot  and  Harlowe  Canal,  N.  C. ,  waterway  via i,  23^;  n,  1101 

Clubfoot  Creek,  N.  C,  waterway  via i,  235;  n,  1101 

Coanjock  Bay,  N.  C,  waterway  via i,  226;  u,  1084 

Coast  defenses.    See  Fortifications. 

Cocheco  River,  N.  H.,  improvement  of 1,56,734 

Coeymans  (North),  N.  Y.,  removal  of  wreck  in  Hudson  River i,  139,888 

Cogswell,  Jas.  (barge),  removal  of  wreck  of i.  1,139,888 

Cohansey  Creek,  N.  J.,  removal  of  wreck 1,194, 1(04 

Cohasset  Harbor,  Maaa.,  improvement  of,  including  report  on  project  by  the 
Board  of  EngiueereloxBANeTOWi^HftiborB i«83| 773,774 
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Collar,  B.  L.  (barge),  removal  of  wreck  of i,  138, 887 

College,  War,  Anny,  Washington,  D.  C,  buildings  for i,  674;  iv,  2931 

Colleton  County,  Sl  C,  bridge  of i,  646 

C^)lora<lo,  department  of  the,  reconnaipsanoes  and  explorations. .  i,  iWiS,  672;  iv,  2^)16 
Columbia,  department  of  the,  reconnaissances  and  explorations. .  i,  (>()8, 672;  iv,  2915 
Columbia  River,  Greg,  and  Wash.: 

Cascades  Canal,  construction  of i,  606;  iii,  2222 

Cascades  Canal,  operating  and  care i,  6()H;  m,  2224 

Celilo,  Greg.,  improvement  above i,  (K)2;  iii,  2218 

Celilo  Falls  to  The  Dalles  Kapids,  l)oat  railway i,  604;  in,  2221 

Celilo  Falls  to  The  Dalles  Rapids,  locks  and  dams i,  <><)4;  iii,  2221 

Clark  Fork  («e  Pend  Oreille  River)  i,6.sr);  iii,2.S38 

Gauging i,6l9;  iii,2321 

Mouth  of,  defenses  at,  including  report  on  constnit^tion  mot  hods  and  on 

speaking  tubes i,  9;  iv,  2423 

Mouth  of,  improvement  at,  including  dredge  construction  an<1  re]K)rt  on 

project 1,614,975;  in,  2271,2276 

Mouth  of,  to  Willamette  River,  improvement  from i,  61 2;  iii,  2263 

Three-mile  Rapids,  improvement  at i,  ♦J04;  in,  2221 

Tongue  Point,  Greg.,  improvement  below i,  614,  ni,  2270 

Vancouver,  Wash.,  to  Willamette  River,  improvenuMit  from i,6()8;  ni,  2228 

Commencement  Bay,  Wash.,  improvement  of  Tacoma  Ilarl.ur i,627;  nr,  2331 

Commercial  statistics,  Sault  Ste.  Marie  canals,  M irh i,  ^)oo\  ni,  2010, 2016 

Commissions  (see  aUo  Boards) : 

California  Debris  Commission i,  6.''8;  in,  2367 

Mississippi  River  Commission i,  639;  S.  3, 40 

Permanent  International  Commission  of  C(»nj:ros?<s  of  Navipitinn i, 639 

Committee  on  Rivers  and  Harbors,  House  of  Keprej^t-ntatives,  reports  sul)- 
mitted  by  Board  of  Engineers  for  Rivers  and  Harbors,  in  pureuancro  of 

resolution  of i,  637 

Breton  Bav,Md i,2U2;  n,  1046 

Cohasset  fl arbor,  Maw 1,8:^,774 

Oconto  Harbor,  Wis i,  476;  ii,  1 836 

Patuxent  River,  Md i,  203;  ii,  1048 

Scitnate  Harbor,  Mass i,  84,  777 

Compton  Creek,  N.  J.,  irnprovcniint  of i,  154, 948 

Comstock,  John  ( schooner ) ,  removal  of  \vn»ck  of i,  145, 924 

Conecuh  River,  Ala. ,  improvement  of i,  301 ;  ii,  1226 

Congaree  River,  8.  C: 

Construction  of  look  and  dam  near  Granby i,  251 ;  ii,  1 130 

Improvement  by  open -channel  work i,  250;  n,  1 129 

Congresses  of  Navigation,  Permanent  International  Conmiiwion  of i,  639 

Conneaut    Harbor,   Ohio,    improvement    of,    including   dredge    construc- 
tion    1,555,979;  in,  2099 

Connecticut  River,  Mass.  and  Conn.: 

Bridge  at  Hartford,  Conn i,  644 

Bridge  between  Sprinjrfield  and  A;:awam,  Masy.  (South  Knd  Bridjije)..       i,652 

Improvement  Mow  Hartford,  Conn i,  107, 836 

Connecticut  River  Bridge  and  Highway  Diytrict,  bridge  of i,  644 

Contentnia  Creek,  N.  C,  improvement  of i,  232;  ii,  H»96 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  636 

Continuing  contracts i,  36 

AUwmarle  Round,  N.  C. ,  waterway  via i,  225;  ii,  1083 

Allegheny  River,  Pa.,  loi-ks  and  dams i,  438;  ii,  1680 

Ambrose  channel,  New  York  Harbor,  N.  Y i,  1 39, 909, 979 

Appomattox  River,  Va i,223;  ii,  1080 

Arthur  Kill,  N.  Y.  and  N.  J 1,147,932 

Ashtabula  Harbor,  Ohio 1,553,979;  in  2093 

Back  Cove,  Portland,  Me i,51,726 

Baltimore  Harbor,  Md.,  channel  to  Curtis  Bay i,  U)6;  ii,  1031 

Baltimore  1  larbor,  Md.,  Patajisco  River  and  channel  to i,  194;  ii,  1027 

Baltimore  Harbor,  M<1.,  at  Spring  (iar<len i,  197;  ii,  1031 

Bay  Ridge  channel,  New  York  Harl>or,  N.  Y i,  142, 915 

Bee  Tree  shoals,  Tennessee  River,  Ala i,  418;  ii,  1591, 1594 

Big  Sand v  River,  W.  Va.  and  Ky.,  including  the  forks i,  448;  ii,  1742 

Bisi-aMie'Bay,  Fla i,277;  i\,XX^ 

Black  River,  La i,366;  i.i^*^^'^ 
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Continning  contracts — Cootinued. 

Black  River  (Lorain )  Harbor,  Ohio i,  547;  ni,  2066 

Black  Hock  Harbor,  Buffalo,  N.  Y.,  Lake  Erie  entrance 1,562;  in,  2142 

Black  Warrior  River,  Ala. ,  above  Tuwalooea i,  309;  ii,  1244 

Black  Warrior  River,  Ala.,  below  Tuscaloosa i,  309;  ii,  1245 

Boston  Harbor,  Mass i,  77, 764 

Bridgeport  Harbor,  Conn i,  115,846 

Buffalo  Bayou,  Tex i,351;  n,  13:U 

Buffalo  Harbor,  N.  Y i,559;  iii,2126 

Buffalo  Harbor,  N.  Y.,  lake  Erie  entrance  to  Erie  Bat^in  and  Black 

Rock  Harbor i,  562;  in,  2142 

Calumet  Harbor,  III i,493;  in,  1896 

Charleston  Harbor,  8.  C 1,253,972;  ii,1134 

Christiana  River,  Del i,  174, 992 

Cleveland  Harbor,  Ohio 1,549,979;  iii,2071 

Colbert  shoals,  Tennessee  River,  Ala i,  418;  ii,  1591, 1594 

Columbia  River,  Oreg.  and  Wash.,  at  the  mouth i,  614, 975;  in,  2271, 2275 

Columbia   River,   Oreg.  and  Wash.,  The    Dalles    Rapids    to    Celilo 

Falls 1,604;  in,  2221 

Congaree  River,  S.  C,  between  Columbia  and  Granby i,  251 ;  ii,  1130 

Conneaut  Harbor,  Ohio i,  555, 979;  in,  2099 

Croatan  Sound,  N.  C,  waterway  via i,  225;  ii,  1083 

Cumberland  Sound,  Ga.  and  Fla i,  270, 974;  n,  1168 

Curtis  Bay,  Baltimore,  Md. ,  channel  to i,  196;  ii,  1031 

Deep  Creek,  Va i,225;  n,  1083 

Delaware  Bay,  Del.,  harlx)r  of  refujre i,  164, 970 

Delaware  River,  N.  J.,  Pa.,  and  Del i,  159, 957 

Detroit  River,  Mich i,  540;  in,  2036 

Dog  River,  Miss i,315;  ii,  1258 

DuTuth  Harbor,  Minn i,466;  n,1794 

East  (Ambrose)  channel,  New  York  Harbor,  N.  Y 1,139,909,979 

Elizabeth  River,  Va.,  Hospital  Point,  Norfolk i,  220;  ii,  1074 

Elizabeth  River,  Va.,  waterway  to  sounds  of  North  Carolina i>225;  ii,  1083 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance i,  562;  ni,  2142 

Everett  Harbor,  Wash i,  631 ;  in,  2334 

Fall  River  Harbor,  Mass i,  97, 803 

Falls  of  Ohio  River  at  Louisville,  Ky i,  452;  ii,  1763 

Galveston  Harbor,  Tex i,  348;  ii,  1321 

Galveston  Harbor,  Tex.,  inner  bar  to  Fifty-first  street i,  350;  ii,  1328 

Galveston-Houston  waterway,  Tex i,  351 ;  ii,  1334 

Gloucester  Harbor,  Mass i,  65, 744 

Gowanus  Bay  channels.  New  York  Harbor,  N.  Y i,  142, 915 

Grays  Harbor  and  bar  entrance.  Wash i,  621 ;  in,  2325 

Great  I^kes,  channels  in  connecting  waters  of i,  532;  iii,  2001 

Great  Pedee  River,  S.  C i,245;  ii,1120 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  320;  ii,  1266 

Hampton  Roads,  V^a i,  221;  ii,  1076 

Harbor  Beach,  Mich i,  526;  iii,  1989 

Hay  Lake  channel,  St.  Marys  River,  Mich i, 637;  in,  2027 

Horn  Island  Harbor,  Miss i,  315;  u,  1258 

Hospital  Point,  Norfolk  Harbor,  Va 1,220;  n,1074 

Houston-Galveston  waterway,  Tex i,  361;  n,  1334 

Hudson  River,  N.  Y 1,135,877 

Illinois  and  Mississippi  Canal,  III i,  496;  ni,  1920 

Indiana  Chute,  Falls  of  Ohio  River,  Loui^•ville,  Ky i,  462;  u,  1763 

Kalamazoo  River,  Mich i,  604;  ni,  1945 

Kennebec  River,  Me i,  60, 724 

Kentucky  River,  Ky i,450;  ii,  1748 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,  471 ;  n,  1815 

Levisa  Fork,  Big  Sandy  River,  Ky i,  448;  ii,  1742 

Lorain  Harbor,  Ohio i,  647;  in,  2066 

Louis\dlle  and  Portland  Canal,  Ky i,  452;  ii,  1763 

Loutre,  Pass  a,  Mississippi  River,  sill  across i,  326;  ii,  1276 

Ludington  Harbor,  Mien i,  514;  in,  1906 

Marquette  Harbor,  Mich i,473;  n,1820 

Maumee  Bav  and  River,  Ohio  {ftee  Toledo  Harbor) 1,642,979;  in,  2049 

Michigan  City  outer  \iMboT,  Ind 1,498,499;  m»1931 
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Continnlng  conttacta  ■  ■  Continqod. 

Michigan  Lake-Stamon  Bay  Canal,  including  harbor  of  refuge. .  i,  478;  ii,  1841 

MisBiaedppi  River,  lUttd  of  AuBea  to  Ohio  River i,639;  8.,  3, 40. 

MiflsiflBippi  River,  between  Miaeouri  and  Ohio  rivers i,  390;  ii,  1445 

Mississippi  River,  between  Missouri  River  and  St  Paul    i,  393;  ii,  1468 

Mississippi  River,  sill  across  Pass  a  Loutre i,  325;  ii,  1276 

Mississippi  River,  between  St  Paul  and  Minneapolis i,  396;  ii,  1523 

Mississippi  River,  Southwest  Pass i,320,980;  ii,1277 

Mississippi  River,  Vicksburg  Harbor,  Miss i,  370;  ii,  1385 

Mobile  Harbor,  Ala i,307;  ii,1237 

Monongahela  River,  W.  Va.  and  Pa i,  427,429;  ii,  1652, 1658 

Mormon  channel,  San  Joaquin  River,  Cal i,  585;  iii,  2193 

Narragansett  Bav,  R.  I i,  95, 801 

Neebish  channels,  St  Marys  River,  Mich i,  537;  in,  2027 

New  Haven  Harbor,  Conn i,  110,839 

New  London  Harbor,  Conn i,  105, 833 

New  York  Harbor,  N.  Y.,  Ambrose  channel i,  139, 909, 979 

New  York  Harbor,  N.  Y.,  Gowanus  lUy  clmnnels i,  142, 915 

Norfolk  Harbor,  Va.,  Hospital  Point i,220;  ii,1074 

Norfolk  Harbor,  Va.,  waterway  to  sounds  of  North  Carolina i,  225;  ii,  1083 

Northern  and  Northwestern  Lakes,  channels  connecting i,  532;  iii,  2001 

Oakland  Harbor,  Cal i,5H2;  in,  2186 

Ocmulgee  River,  Ga i,206;  ii,1161 

Ohio  River,  Dams  Nos.  2-5 i,435;  ii,  1672 

Ohio  River,  Dams  Nos.  8,  11,  13,  and  18 i,441;  ii,1713 

Ohio  River,  Dam  No.  37 i,426;  ii,1645 

Ohio  River,  Falls  of,  at  Louisville,  Ky i,452;  ii,1763 

Ouachita  River,  Ark.  and  La i,366;  ii,  1373 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  225;  ii,  1083 

Pascagoula  River,  Miss.,  below  mouth  of  Dog  Ki ver i,  315;  ii,  1258 

Pasquotank  River,  N.  C,  waterway  via i,  225;  ii,  1083 

Passaic  River,  N.J 1,145,927 

Pass  a  Loutre,  Mississippi  River,  sill  across i,  325;  ii,  1276 

Patapsco  River,  Md.,  and  channel  to  Baltimore i,  194 ;  ii,  1027 

Patapsco  River,  Md. ,  channel  to  Curtis  Bay i,  19(J;  ii,  1031 

Patapsco  River,  Md.,  harbor  of   southwest  Baltimore   (Spring  Gar- 
den)    1,197;  11,1031 

Pedee  River,  S.  C i,245;  ii,1120 

Plaquemine  Bayou,  La i,332;  ii,1289 

Portage  Lake,  Mich.,  harbor  of  refuge i,  517;  in,  1973 

Portland  Harbor,  Me.,  in(.'luding  Back  Cove i,  51, 725 

Potomac  River  below  Washington,  D.  C i,200;  ii,1038 

Providence  River,  R.  I i,  95, 801 

Red  Hook  channel.  New  York  Harbor,  N.  Y 1,142,915 

Rockland  Harbor,  Me i,  47, 721 

Sacramento  River,  Cal i,  587;  in,  2194 

St.  Johns  River,  Fla. ,  Jacksonville  to  the  ocean i,  27 1 ,  076;  ii,  1173 

St  Joseph  Harbor,  Mich i,  501 ;  in,  1937 

St  Marys  River,  Mich.,  at  the  falls i,534;  in,  2006 

St  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels i,  537;  in,  2027 

Sandl>each  harbor  of  refuge,  Mich i,  520;  in,  1989 

San  Diego  Harbor,  Cal i,575;  in,  2171 

San  Francisco  Harlwr,  Cal i,  582;  in,  2184 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels i,585;  in,  2193 

San  Pablo  Bay,  Cal i,5S3;  in,  2189 

San  Pedro  Bay,  Cal i,576;  in,  2173 

Saugatuck  Harbor,  Mich i,  504;  in,  1945 

Savannah  Harbor,  Ga 1,257,980;  ii,1141 

Savannah  River,  Ga.,  between  Auji:nHta  and  Savannah i,  260;  n,  1152 

Ship  channel  connecting  waters  of  the  Gieat  Lakes i,  532;  in,  2001 

Ship  Island  Harbor,  Miss.,  charmel  to  Gulfport i,  320;  n,  1266 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) i,  493;  in,  1896 

Southwest  Baltimore  Harbor,  Md.,  at  Spring  Ganlen i,  197;  ii,  1031 

Southwest  Pass,  Mississippi  River i,  326, 980;  ii,1277 

Spring  Garden,  southwest  Baltimore  HarlK)r,  Md i,  197;  n,  1031 

Staten  Island  Sound,  N.  Y.  and  N.  J 1,147,932. 

Stockton  channel,  San  Joaquin  River,  Cal 1,585;  iii,av®* 
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Continuing  contracts — Continued. 

titurgeon  Bay  Canal,  including  harbor  of  refuge i,  478;  ii,  1841 

Superior  Harbor,  Wis 1, 466;  ii,  171'4 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway i,  471 ;  ii,  1815 

Tacoma  Harbor,  Wash .' i,627;  m,2:«l 

Tampa  Bay,  Fla i,284;  ii,lli>'^ 

Tennessee  River,  Ala.,  Colbert  and  Ik^  Tree  shoals i,  418;  ii,  1591,  Ion 

Toledo  Harbor,  Ohio i, 542,979;  iii,2m'.i 

Tombigbee  River,  Ala.,  between  mouth  and  Demopolis i,  309;  ii,  124'> 

Trinity  River,  Tex.,  locks  and  dams i,  354;  ii,  133S 

Tug  Fork,  Biff  Sandy  River,  W.  Va.  and  Ky i,448;  ir,1742 

Turners  Cut,  N.  C,  waterway  via i,  225;  n,  1083 

Union  River,  Me i,  41, 715 

Vicksburg  Harbor,  Miss i,  370;  u,  1385 

Warrior  River,  Ala.,  above  Tuscaloosa i,  309;  n,  1244 

Warrior  River,  Ala.,  below  Tuscaloosii i,  309;  n,  1246 

Washita  (Ouachita)  River,  Ark.  and  Ia i,  366;  ii,  1373 

Waukc^n  Harbor,  111 i,  488;  ii,  1864 

White  River,  Ark.,  locks  and  dams  on  upper  portion i,  381 ;  ii,  1420 

Wilmington,  Cal.,  outer  harbor i,  576;  in,  2173 

Wilmington,  Del.,  harbor  at i,  174, 992 

Winyah  Bay,  S.  C i,246;  ii,1122 

Yazoo  River,  Miss.,  at  the  mouth i,  370;  ii,  1385 

Contracts,  continuing.    See  Continuing  contracts. 

Conway,  8.  C,  bridge  across  Waccamaw  River i,  650 

Conway  and  Seashore  Railroad  Comi>any,  bridjj;©  of i,  650 

Cooper  Creek,  N.  J. : 

Improvemcut  of i,  167, 986 

Removal  of  wreck i,  194, 1024 

Coosa  River,  Ga.  and  Ala.: 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge..  1,303,304;  ii,  1230 
Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge..  1,303,305;  ii,  1233 

Operating  and  care  of  locks  and  dams i,  306;  ii,  1235 

Coosawattee  River,  Ga. ,  improvement  of i,  303, 305;  ii,  12J3 

Coos  Bay,  Harbor,  and  River,  Oreg.  • 

Improvement  of  entrance  to  bay  and  harbor i,  595;  iii,  2209 

Improvement  of  river i,  597;  in,  2211 

Coquille  River,  Oreg.,  improvement  of i,  593;  in,  2205 

Comey  Bayou,  La.,  improvement  of i,  368, 370;  ii,  1379 

Corps  of  Engineers: 

Engineer  equipment  of  troops  and  civilian  assistants  to  engineer  ofhcers.  i,  23, 697 

Engineer  School  of  Application i,  19, 674, 675, 689;  iv,  2934 

Laws  of  57th  Congress,  second  session,  affecting  the iv,  2943 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  676 

Personnel 1,3,5,18,669,686;  iv,2906 

Service  of  officers  abroad  and  in  the  field,  with  troops i,  24 

Coscob  Harbor,  Conn.,  improvement  of 1,122,854 

Cottrell  ( schooner),  removal  of  wreck  of i,  281 ;  ii,  1 187 

Council  IJluffy,  Iowa,  bridge  across  Missouri  River  to  E:wt  Omaha,  Nebr i,642 

Courtableau  Bayou,  I^.,  improvement  of i,  334;  ii,  1295 

Cowlitz  River,  Wash. : 

Bridge  across? i,  648 

Improvement  of i,  617;  ui,  2319 

Craft,  watiT: 

tSee  also  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  govern mg  ruiming  of  steamboats  on  certain  streams i,  641 

Craigs  Point,  Manatee  River,  Fla.,  bridge  at i,643 

Croa tan  Sound,  N.  C,  improvement  of  waterway  via i|225;  ii,  1083 

Crooked  (Carrabelle)  River,  Fla.  («^e  Carrabelle  bar  and  har}x)r) i,  290;  ii,  1207 

Cross  Creek  Township.W.  Va.,  bridge  across  0  h  io  River  to  Steuben  vi  lie,  Ohio.       i,644 

Cross  le<lge  light-house,  Delaware  Bay,  removal  of  wreck i,  165, 971 

Croydon,  Pa.,  bridge  across  Neshaminy  Creek i, 646 

Crystal  River,  Fla.,  improvement  of i,  286;  n,  1202 

Cumberland  River^  Tenn.  and  Ky.: 

Bridj^e  in  Davidson  County,  Tenn i,  643 

Gauging  («<»€  Mississippi  River  Commission)  i,639;  8.,  7, 8,^,97 

Improvement  above  Nashville,  Tenn i»414;  U|1585 
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Cumberland  River,  Tenn.  and  Kv. — Continued. 

Improvement  below  Nashville,  Tenn i)412;  ii,158L 

Removal  of  wreck  at  Dover  Island  Chute i,  417;  ii,  1589 

Cumberland  Sound,  Ga.  and  Fla. : 

Improvement  of,  including  dredge  construction i,  270, 974;  ii,  1 168 

Improvement  of  waterway  between  Savannah  and  Fernandina  . .  i,  269;  ii,  1166 

Removal  of  wrecks i,  271 ;  ii,  1171 

himmings,  111.,  bridge  across  Calumet  River  at i,  648, 644 

hirrent  River,  Ark.,  and  Mo.,  improvement  of i,  1^5;  ii,  1484 

hirrituck  Sound,  N.  C,  improvement  of  waterway  via i,  226;  ii,  1084 

Hirtis  Bay,  Baltimore,  Md.,  improvement  of  ehaiinel  to i,  196;  ii,  1031 

Jut-off,  Apalachicola  River,  Fla. ,  improvement  of i,  292;  ii,  1212 

fUyahoga  River,  Ohio.    See  Cleveland  Harbor. 

fjrpresB  Bayou,  Tex.  and  La.,  improvement  of i,  365;  ii,  1372 

I>. 

)ade  County,  Fla.,  bridee  of i,  646 

Husy  f bngeye),  removal  of  wreck  of i,  218;  ii,  1071 

Husy  (flatboat),  removal  of  wreck  of,  in  Buffulo  Bayou,  Tex i,  360, 361;  ii,  1347 

)alecarlia  reservoir,  Washington  Aqueduct,  D.  C. .  .* i,  654;  iv,  2485 

terns.    See  Canals  and  Waterways. 

^'Arbonne  Bayou,  La.,  improvement  of i,  3()«,  370;  ii,  1379 

terien  Harbor,  Ga.,  improvement  of i,  262;  ii,  1156 

teridson,  Gren.  William  Lee,  monument  to i,  676;  iv,  2939 

tevis,  Chas.  H.  (steamer),  removal  of  wreck  of i,  556;  iii,  2105 

tevis  Island  dam,  Ohio  River,  Pa. : 

Operating  and  care i,  435;  ii,  1671 

Survey  of  Pool  No.  1  for  increased  depth  and  additional  harlx>r  facili- 
ties   1,434;  11,1688 

teal  Island  Harbor,  Md.,  removal  of  wrecks i,  194, 1024 

I6bris,  mining,  in  California i,  638;  in,  2367 

)e&p  Ureek  Branch,  Elizabeth  River,  Va.,  waterway  via i,  225;  ii,  1083 

defenses,  seacoast.    See  Fortifications. 

tela  ware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of i,  9 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of i,  163, 969 

Harbor  lines  between  Edgemoor  and  Christiana  River i,  640, 981 

Harbor  of  refuge  in  bay,  construction  of i,  164, 970 

Improvement  of  river i,  159, 957 

Lewes,  Del.,  iron  pier  near,  maintenan(*e  and  repair  of i,  16:^,  968 

Marcushook,  Pa.,  improvement  ot  ice  harbor i,  16<J,  984 

Waterway  to  Chincoteague  Bav,  Va.,  improvement  of i,  180, 1002 

Wrecks,  removal  of ! i,  165, 971, 972 

)elta  Point,  La.  {see  Mis8isHij)pi  River  Commission ) i,  639;  8.,  3, 40 

)epEulment  of  Justice.     »Se<?  Attorney-General. 

)epartments, Executive,  Washington,  D.C.,  telegraph  line  and  improvement 
<5  grounds i,  659;  iv,  2517 

>epartments,  military,  reconnaissances  and  explorations i,  (i67;  iv,  2478, 2899 

)epot8,  engineer 1,19,21,23,694,703,705 

)erelicts.    See  W^ recks. 

)eschutes  River,  Wash.: 

Bridge  at  Olympia i,  645 

Improvement  of  Olympia  I Iar})or i,  626;  iii,  2330 

)e8  Glaises  Bayou,  J-a.,  bndjjres  across i,  648 

>e8  Moines  Rapids  Canal,  Mississippi  River: 

Examination  for  enlargement  of  locks,  with  estimates  of  cost,  and  for 

dam  at  foot  of  rapids ii,  1500 

Operating  and  care  of,  including  dry  dock i,  395;  ii,  1491 

)e6  Pfaines  River,  111.,  survey  for  waterway  from  Ix)ckport,  III.,  to  St.  Louis, 
Mo 1.4^639;  in,  1904;  S.,7,68,167 

>etails,  technical,  of  engineering  methods.    See  Te<;hni<!al  details. 

)etroit  River,  Mich.: 

Improvement  of i,  640;  in,  2036 

Improvement  of  channels  in  waters  connecting  Great  I^kt  s i,  532;  in,  2001 

Survey  from  Detroit  to  I-ake  Flrie,  final  rejwrt  on i,  542 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) i,  660;  iv,  267V 

)]Bappeanng gun  carriages i  "^^ 
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Discharge  measurements.    See  Gaaging. 

Dismal  bwamp  Canal,  Va,  and  N.  C.,  improvement  of  waterway  via.  i,  225;  n,  1083 

District  of  CJolumbia.    See  Washinj?ton. 

Dividing  Creek  (I-a  Trappe  River),  Md.,  improvement  of i,  191, 1019 

Division,  engineers 1,36 

Division      of      the       Philippines,        reconnaissances       and       explora- 
tions   i,()<kS,6G9;  IV,  2478, 2903 

Divisions,  engineer i,36 

Doboy  bar,  Ga.,  improvement  of i,  263;  n,  1156 

Dock  lines.    See  Harbor  lines. 

Dog  River,  Miss,  (we  Pascagoula  River) i,  315;  n,  1258 

Dora,  Amy  (steamer),  removal  of  wreck  of i,  194, 1024 

Dossett,  Tenn.,  bridge  across  Clinch  River i,644 

Double  Bayou,  Tex.,  improvement  of i,  354;  n,  13^ 

Dover  Island  Chute,  Cumberland  River,  removal  of  wreck i>417;  n,  1689 

Drawbridges: 

See  also  Bridges. 

Rules  for  opening  of 1,642 

Drawing.    See  Maps. 

Dredge  Doats  recently  authorized: 

Arkansas  River i,  376;  n,  1407 

Ashtabula  Harbor,  Ohio 1,553,979 

Charleston  Harbor,  S.  C 1,253,972 

Cleveland  Harbor,  Ohio 1,549,979 

Columbia  River,  Greg,  and  Wash.,  mouth  of i, 614,975 

Columbia    River,    Greg,    and    Wash.,    from    mouth    to    Willamette 

River 1,612;  ni,2263 

Conneaut  Harbor,  Ohio i,  555,979 

Cumberland  Sound,  Ga.  and  Fla i,  270, 974 

Fairport  Harbor,  Ohio i,  561, 979 

Florida,  works  in i,  280;  n,  1186 

Fox  River,  Wis i,489;  ii,1866 

Grand  River,  Mich i,  509;  iii,  1956 

Key  W  est  Harbor,  Fla i,  278, 980 

Michigan  Lake,  harbors  on  eastern  shore i,  498, 979 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  639;  S.,  3, 40 

Mississippi  River,  passes  of i,  325, 326, 973, 980;  ii,  1276, 1277 

Monongahela  River,  Pa i,  429;  ii,  1658 

New  York  Harbor,  N.  Y i,  139,979 

Pensacola  Harbor,  Fla i,  299, 977 

St.  Johns  River,  Fla 1,271,978 

Sandusky  Harbor,  Ohio i^  545, 979 

San  Pedro  (^Wilmington),  Cal.,  inner  harbor i,  577;  ni,  2175 

Savannah  Harbor,  Ga i,  257,980 

Southwest  Pass,  Mississippi  River i,  325, 326, 980 

Tennessee  River  below  Kiverton,  Ala i,  419;  n,  1591, 1598 

Texas  coast i,354;  ii,1839 

Toledo  Harbor,  Ohio 1,542,979 

Willamette  River,  Greg. ,  below  Portland i,  612;  ni,  2257 

Wilmington,  Cal.,  inner  harbor if  577;  in,2175 

Dredge  No.  3,  removal  of  wreck  of,  in  Galvestcm  Bay,  Tex 1,360,361;  ii,lS47 

Duck  Creek  (Smyrna  River),  Del.,  improvement  of 1,179,1000 

Duck  Island  Harbor,  Conn. ,  construction  of  harbor  of  refuge i,  108, 838 

Duluth  Canal  and  Harbor,  Minn. : 

Harbor  lines  in  Lake  Superior i,  640;  n,  1828 

Improvement  of i,  466;  n,  1794 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  532;  iii,  2001 

Removal  of  wrecks  in  Lake  Superior n,  1828 

Dunbar,  George  (steamer) ,  removal  of  wreck  of i,  656;  m,  2103 

Dunkirk  Harbor,  N.  Y.,  improvement  of i,  558;  ni, 2124 

Dunnellon  Phosphate   Company,  improvement  of  Withlacooohee    River 

by 1,289;  n,1203 

Duwamish  River,  Wash,  (see  Puget  Sound ) i,  625;  m,  2328 

Duxbury  Harbor,  Mass.,  improvement  of i, 85, 781 

Dyer  County,  Tenn. ,  bridge  of J.      1^646 
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East  (Ambrope)  channel,  New  York  Harbor,  N.  Y.,  improvement  of.  i,  139, 909, 979 

East  Chester  Bay,  N.  Y.,  bridge  in  Pelham  Bay  Park i,650 

East  Chester  Creek,  N.  Y.,  improvement  of 1,127,864 

East,  department  of  the,  reeonnainances  and  explorations i,  i^]S;  iv,  2902 

Eastern  Branch,  Elirabeth  River,  Va,  (see  Norfolk  Harbor) i,  219;  ii,  1074 

Eastern  Branch,  Potomac  River.    See  Anacostia  River. 

East  Omaha,  Nebr.,  bridge  across  Missouri  River  to  Council  Bluffs,  Iowa  . .       i,  642 

East  Pass,  OMrabclle  Harbor,  Fla.,  improvement  of i,  290;  ii,  1207 

East  River,  Ga.  (m6  Brunswick  Harbor) i,2G7:  ii,  1164 

East  River,  N.Y.: 

Harbor  lines  at  North  Brother  Island,  I^wrence  Point,  and  B(*rrian 
Island,  and  between  East  Thirteenth  and  East  Eighteenth  8trtH*t>4, 

New  York  aty i,  (MO.  ««8, 891, 895 

Improvement  of. i,  131 ,  871 

Removal  of  wreck i,  139, 887 

Echo  Bay  Harbor,  N.  Y.,  improvement  of i,  126, 861 

Eddy,  D.  M.,  bridge  of i,648 

EdentonBay,  N.  C.,  improvement  of i,  227;  ii,  1086 

Ed^emoor,  Del.,  harbor  lines  in  Delaware  River  to  Christiana  River i,  640, 981 

Edisto  (South)  River,  8.  C,  waterway  via,  with  estimates  of  cost i,  255;  ii,  1132 

Eel  River,  Mass.  (see  Plymouth  HarU^r ) i,  86, 782 

Eiffhteen-mile  Creek,  N.  Y.  (see  Olcott  HarlK)r) i,  566;  in,  2151 

Eldorado  (barge),  removal  of  wreck  of i,  158, 954 

Eldorado  and  Bastrop  Railway  Company,  bridge  of i,  643 

Electrical  connections  at  fortifications i,  14, 15, 16, 17 

Elizabeth,  Pa,,  harbor  lines  in  Alonongahela  River i,  640;  u,  1698 

Elizabethport,  N.  J.,  removal  of  wreck  in  Arthur  Kill i,  158, 159, 955 

Elizabeth  River,  N.  J. : 

Improvement  of i,  154, 947 

Removal  of  wreck i,  159, 955 

Elizabeth  River,  Va. : 

Harbor  lines  at  Atlantic  City  bridge,  at  mouth  of  Smith  Creek . . .  i,  640;  ii,  1089 
Improvement  of  Norfolk  liarlx)r  and  its  approaches,  including  Hos- 
pital Point 1,219;  11,1074 

Improvement    of    waterwav    to    Albemarle    Sound,    via    Currituck 

Sound '. 1,226;  ii,1084 

Improvement  of  waterway  to  rounds  of  North  Carolina,  via  Pa-squotank 

River i,225;  ii,1083 

Improvement  of  Western  Branch i,  220;  ii,  1076 

Elkpoint,  S.  Dak.  (see  Missouri  River) i,  405;  ii,  1551 

Elk  River,  Md.,  improvement  of 1,182,1003 

Elk  River,  W.  Va,,  improvement  of i,  446;  ii,  1729 

Embankments i,  13, 16, 17 

Emlin,  C.  (steamer),  removal  of  wreck  of i,  306;  ii,  1236 

Emory  River,  Tenn.,  bridge  at  Harriuian i,  643 

Emplacemen  ts i,  10, 11 

Employees  as  civilian  assistants  to  engineer  ofTicers i,  23 

Enaicott  Board " i,  8, 9 

Engineer  depots 1,19,21,23, 61)4,703, 705 

Engineer  divisions i,  36 

Engineer  equipment  of  troops i,  23, 697 

Engineering  methods,  technical  details  of.    See  Technical  details. 

Engineer  officers,  civilian  assistants  to i,  23 

Engineer  School  of  Application 1,19,674,675,689;  iv,2934 

Engineer  troops.    See  Troops. 

Engineers,  Battalions  of 1,5,18,686;  iv,2906 

Engineers,  Boards  of.    See  Boards. 
Engineers,  Corps  of: 

Engineer  equipment  of  troops  and  civilian  assistants  to  engineer  offi- 
cers    1,23,697 

Engineer  School  of  Application i,  19, 674, 675, 689;  iv,  2934 

Laws  of  57th  Congress,  second  session,  affecting  the iv,  2943 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  676 

Personnel 1,3,5,18,669,686;  iv.'^Sf:^ 

Service  of  officers  abroad  and  in  the  field,  with  troops ^w^ix 

BNG  1903 2 
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Engineers,  division i,  36 

Engineer,  Office  of  the  Chief  of,  officers  on  duty i,  676 

Engineers,  The  Board  of i,  8, 679 

English  Bayou,  La.,  bridge  across i,  647 

Equipment,  engineer,  of  troops ; i,  23, 697 

Erie  Basin,  Buffalo,  N.  Y.: 

Improvement  of  Buffalo  entrance  to , i,  562;  iii,  21 43 

Improvement  of  Lake  Erie  entrance  to i,  562;  in,  2142 

Erie  Harbor,  Pa.,  improvement  of,  use  of  land  at  Presque  Isle  Peninsula  for 

water-supply  purposes,  and  status  of  title i,  557 ;  iii,  2115 

Erie  Lake  {see  cuso  Northern  and  Northwestern  Lakes): 
Dredge  boat  for  harbors  on.    See  Dredge  boats,  etc. 

Removal  of  wrecks i,  656;  iii,  2103 

Water  levels i,  665,  iv,  2678 

Escambia  River,  Fla.,  improvement  of i,  301 ;  ii,  1226 

Esopus  Creek,  N.  Y.  (see  Saugerties  Harbor) i,  136, 883 

Esthervi lie-Minim  Creek  Canal,  8.  C.  {see  Santee  River) i,  248;  ii,  1127 

Estimates  of  appropriations  required: 

Fortifications i,  17 

Rivers  and  harbors,  etc i,36, 636 

Eureka,  Cal.  {see  Humboldt  Harbor) i,  591;  iii,  2199 

Evansville,  Ind.  (see  Ohio  River) i,  423;  ii,  1627 

Evaporation,  outflow,  and  rainfall  in  valley  of  Northern  and  Northwestern 

Lakes i,665;  iv,2855 

Everett,  Mass. ,  bridge  across  Maiden  River  to  Medford i,  650 

Everett  Harbor,  Wash.,  improvement  of i,  631;  iii,  2334 

Examinations  of  rivers  and  harbors: 

Estimate  of  appropriation  for i,  636 

Required  to  be  made  bv  act  of  1902 i,  36 

Executive  Departments,  Washington,  D.  C,  telegraph  line  and  improve- 
ment of  grounds i,  659;  iv,  2517 

Executive  Mansion  and  office,  Washington,  D.  C i,  658;  iv,  2517 

Exeter  River,  N.  H.,  improvement  of i,  57,  735 

Explorations  and  reconnaissances,  military,  with  report  on  technical  fea- 
tures of  engineer  operations  in  the  former  department  of  North  Philip- 
pines, and  present  Department  of  Luzon i,  667;  iv,  2478, 2903 

F. 

Fairhaven  Harbor,  Mass. : 

Harbor  lines i,  640, 820 

Improvement  of  New  Bedford  Harbor i,  92, 794 

Fairmont,  W.  Va. ,  bridge  across  Monongahela  River i,  651 

Fairport  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  551 ,  979;  rn,  2084 

Removal  of  wreck i,  556;  in,  2106 

Fairy  Lake,  Tex.  and  La.  {see  Cypress  Bayou) i,  365;  ii,  1372 

Falia,  Bogue,  La.,  improvement  of i,  337;  ii,  1301 

Fall  River  Harbor,  Mass.,  improvement  of i,  97, 803 

Falls  of  Ohio  River,  Louisville,  Ky. : 

Improvement  of i,  452;  ii,  1763 

Operating  and  care  of  Louisville  and  Portland  Canal i,  455;  ii,  1765 

False  Egg  Island  Point,  Delaware  Bay,  removal  of  wreck i,  166, 971 

Feather  River,  Cal. : 

Improvement  of i,ft87;  ni,2194 

Improvement  of,  by  California  Debris  Commission i,  638;  in,  2368 

FenwicKS  Island  shoal,  Md.,  removal  of  wreck i,  1W4, 1024 

Femandina,  Fla.: 

Improvement  of  Cumberland  Sound i,  270;  n,  1168 

Inaprovement  of  waterway  to  Savannah,  Ga i,  269;  n,  1166 

Ferry  Crossing,  Caloosahatchee  River,  Alva,  Fla. ,  bridge  at i,  647 

Ferry  (Fairy)  Lake,  Tex.  and  La.  (see  Cypress  Bayou) i,  365;  n,  1372 

Fidelia  (barge),  removal  of  wreck  of i,  103, 820 

Field: 

Reconnaissances,  explorations,  etc. ,  in  the i,  667;  nr,  2478, 289^ 

Services  of  officers  oi  the  Corps  of  Engineers  in  the,  with  troops j^  24 

Filtration  plant,  WaaYi\i\gtoti  Xc\wed\ivi\.,  V).  G.>  with  report  concerning  pre- 
liminary treatment ol VoUimaft yi«iV^T i,657;  iv,2506,25U 

Finders,  range  and  poeiiioix i>  12, 15, 17 
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Fire  Island  Inlet,  N.  Y.  («^«  Great  South  Bay) 1,134,876 

Fisher,  Antoinette  ( barge) ,  removal  of  wreck  of i,  159, 955 

Fisher,  Leon  ( barge) ,  removal  of  wreck  of i,  159, 955 

Fishing  Creek,  N.  C,  improvement  of i,  230;  ii,  1093 

Five-mile  River  Harbor,  Conn.,  improvement  of i,  119, 850 

Flag  Kiver,  Wis.  {lice  Portwing  Harbor) i,  468;  it,  1809 

FlatLako,!^.  («f  6  Grand  River) i,332;  ii,  1289, 1312 

Flint  River,  Ga.,  improvement  of i,  295;  ii,  1215 

Flint  River,  Mich.,  improvement  of i,  525;  iii,  1986 

Florence,    Greg.,    examination    and    survey    of    Siuslaw    River    at    and 

near....' i,599;  in, 2229 

Florida : 

Defenses  of  coast,  including  report  on  damp  proofing i,  9;  iv,  2413 

Drrdge  boat  for  Key  West  Harbor 1,278,980 

Dredge  boat  for  Pensacola  Harbor i,  299, 977 

Dredge  boat  for  St.  Johns  River i,  271, 976 

Dredge  and  snag  boat  for  works  in i,  280;  ii,  1186 

Removal  of  water  hyacinths  from  waters  in,  including  report  on  experi- 
ments made 1,279;  11,1184;  iv,2433 

Florida    Coast    Line    Canal    and    Transportation    Comi»any    (see    Indian 

River) i,276;  n,1181 

Florida  East  Coast  Railway  Company: 

Construction  of  basin  at  Miami,  Fla. ,  by i,  277;  ii,  1182 

Construction  of  bridge  by i,  648 

Florida  Southern  Railromi  Company,  bridge  of i,  649 

Flushing  Bay,  N.  Y.,  improvement  of 1,129,868 

Footbridge  acroirs  Potomac  River  at  Washington,  D.  C,  to  replace  Long 

Bridge 1,643,653;  iv,2484 

Foote,  Fort,  Potomac  River,  Md 1,17,18,685 

Foreign  possessi(jns.     iSee  Insular  possessions. 
Fore  River,  Mass.     See  Weymouth  River. 

Forked  Deer  River,  Tenn.,  improvement  of i,411;  n,1579 

Fort  Foote,  Potomac  River,  Md 1,17,18,685 

Fort  (i ibson,  Ind .  T. ,  bridge  across  Arkansas  River  near i,  642 

Fortifications  (i^ee  also  Technical  details): 

Appropriations  required  for  1904-5,  estimates  of i,  17 

Board  of  Engineers,  The i,  8, 679 

Board  of  Grdnance  and  Fortification i,  8, 9, 12, 16 

Board  on  Fortifications  or  other  Defenses  (Endicott  Board ) i»  8, 9 

Building  for  School  of  Submarine  Defense - i,  13, 16 

Carriages,  gun  and  mortar i,  10 

Financial  statement i,  14 

General  statement,  suggestions,  and  progress  of  work i>  8, 9 

Gun  and  mortar  batteries i,  9, 14, 17 

Insular  pof^sessions i,  8, 9, 14, 17 

Preservation  and  repair  of i,  12, 15, 17 

Projects 1,8,9,16,17 

Range  and  position  finders i,  12, 15, 17 

Searchlights    and    electrical    connections,    with    notes   on     project- 
ors  1,14,15,16,17;  IV,  2425 

Sea  walls  and  embankments i,  13, 16, 17 

Sites 1,13,14,15,17 

Submarine  mines i,  13, 15, 17 

Supplies  for  seacoast  defenses i,  12, 16, 17 

Fort  Leavenworth,  Kans. : 

Engineer  depot  at 1,21,23,703 

Engineer  troops  at i,  5 

Fort  Ixjc,  N.  J. ,  harbor  lines  in  Hudson  River i,  640, 905 

Fort  Pierre,  S.  Dak.  Uee  M issouri  River) i,  405;  ii,  1551 

Fort  Point  channel,  Boston,  Mass.: 

Bridges  at  Congress  street  and  Mount  AVashington  avenue i,  662 

Im  provement  of 1, 79, 767 

Fort  Totten,  N.  Y.,  building  for  School  of  Submarine  Defense i,  13,\& 

Fort  Washakie,  Wvo.,  road  to  Buffalo  Fork,  Snake  River i,  675;  iv,  2^^ 

Fort  William  McKinley,  Manila  Bay,  P.  I iv,  2481,  -Zi^^^ 

Fox  River,  Wis.: 

Bridge  at  Appleton — ^ 

Bridge  at  Oshkosh 
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Fox  River,  Wis. — Continued. 

Harbor  lines  at  Oshkosh  and  Greenbay i,640;  n,  1883, 1884 

Improvement  of i,  489;  ii,  1866 

Improvement  of  Greenbay  Harbor i,  477;  ii,  1839 

Operating  and  care  of  locks  and  dams i,  491 ;  ii,  1870 

Franconia  (vessel),  removal  of  wreck  of i,271;  ii,  1171 

Frankfort  Harbor,  Mich. ,  improvement  of i,  518;  iii,  1975 

Franklin,  La.,  bridge  across  Bayou  Teche i,  650 

Franklin,  Pa.: 

Bridge  across  Allegheny  River  at  (county  bridge) i,  651 

Bridge  across  Allegheny  River  near  ( Big  Rock  Bridge ).  i,  651 

Franklinton,  La.,  bridge  across  Bogue  Chitto i,  650 

French  Broad  River,  Tenn. ,  improvement  of i,  420;  ii,  1616 

Frenchman  Bay,  Me.,  defenses  of,  including  report  on  telephone  booths 

and  damp-proofing i,  9;  rv,  2371 

Friend,  Lottie  K.  (schooner) ,  removal  of  wreck  of i,  165, 972 

G. 

Gralena  River,  111.,  operating  and  care  of  lock  and  dam t,  395;  ii,  1498 

Gallipolis,  Ohio,  ice  pier  (se^  Ohio  River) i,  423;  ii,  1627 

Galveston  and  Brazos  Canal,  Tex.,  purchase  of i,  355;  ii,  1339 

Gralveston  Bay  and  Harbor,  Tex. : 

Defenses  of,  including  report  on  damp-proofing i,  9, 16;  iv,  2416 

Improvement  of  Galveston-Texas  City  channel i,  351 ;  ii,  1331 

Improvement  of  harbor i,  348;  ii,  1321 

Improvement  of  harbor  from  inner  bar  to  Fifty-first  street i,  350;  ii,  1328 

Improvement  of  waterway  to  Houston i,  351;  ii,  1334 

Improvement  of  West  Bay i,  354, 356;  u,  1339 

Plan    and    estimate   of   cost   of   protection    of   harbor,    etc.,    from 

storms 1,349;  ii,  1348 

Removal  of  wrecks i,  360,361;  ii,  1347 

Galveston,  Harrisburg  and  San  Antonio  Railway  Company,  bridge  of t,  647, 648 

Gasconade  River,  Mo.,  improvement  of i,  409;  ii,  1574 

Gauging: 

Columbia  River,  Oreg.  and  Wash i,  619;  in,  2321 

Michigan  T^ke,  variations  in  surface  level  on  east  shore i,  498 

Mississippi  River  and  principal  tributaries i,  405, 639;  ii,  1549;  8.,  7, 8, 62, 97 

Northern  and  Northwestern  Lakes,  including  report  on  outflow,  rain- 
fall, and  evaporation i,665;  iv,  2678,2855 

Gauley  River,  W.  Va.,  improvement  of i,  446;  ii,  1728 

Gedney  channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  139, 909 

Genesee  River,  N.  Y.  (see  Charlotte  Harbor) i,  567;  in,  2153 

Geoi^  Lake,  St.  Johns  River,  Fla.  (see  Volusia  bar) i,  274;  ii,  1 179 

Georges  River,  Me.,  improvement  of i>  49, 723 

Georgetown,  D.  C.    See  Washington,  D.  C. 

Georgetown  Harbor,  S.  C.  (see  Winyah  Bay) i,  246;  n,  1 122 

Gibson,  Fort,  Ind.  T.,  bridge  across  Arkansas  River  near ." i,  642 

Gillen,  Edward  (tug),  removal  of  wreck  of n,  1828 

Glencove  Harbor,  N.  Y.,  improvement  of i,  129, 867 

Glenifer  (schooner),  removal  of  wreck  of i,  542;  in,  2046 

Gloucester  Harbor,  Mass.,  improvement  of i»  65, 744 

Golconda,  111.  («€€  Ohio  River) i,  423;  ii,  1627 

Golden  Gate,  Cal.,  channel  to  Karquines  Straits  (see  San  Pablo  Bay)  i,  583;  ni,  2189 

Goshen  Creek,  N.  J.,  improvement  of i,  170,  989 

Gosport  Harbor^  N.  H.  ( see  Isles  of  Shoals  Harbor) ii  55,  733 

Government  Pnnting  Office,  Washington,  D.  C: 

Construction  of  new  building  for i,  673;  rv,  2919 

Telegraph  line i,  659;  iv,  2517 

Government  telegraph  line,  Washington,  D.  C i,  659;  iv,  2517 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of i,  144,  920 

Gowanus  Bav,  Canal,  and  Creek,  N.  Y. : 

Bay  Ridge  and  Red  Hook  channels,  including  Gowanus  Canal,  im- 
provement of V.  I,  142,  915 

Gowanus  Creek,  removsA  ot  wreck i,  146,  924 

Gowanus  Creek  cbaT\iveV,\mpTON^m^w\.  of i,  143,  919 

Grand  Caaumet  River,  IW.  aad  la^,  ^we  Q.^\MSi^\.^'^«t\ i,  494;  m,  1901 
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Grand  Haven  Harbor,  Mich.: 

Bridge  across  Grand  River  to  Spring  Lake i,  649 

Improvement  of i,  608;  in,  1952 

Grand  Marais,  Mich.,  improvement  of  har}x)r  of  refuge i,  474;  ii,  1824 

Grand  Marais,  Minn.,  improvement  of  harbor i,  464;  n,  1791 

Grand  Rapids,  Mich.: 

Bridge  acrf>8S  Grand  River i,  646 

Improvement  of  Grand  River i,  509;  in,  1956 

Grand  Rapids,  Wabash  River,  lock  and  dam i,  457,459;  ii,  1772,  1773 

Grand  River,  La.,  improvement  of i,  332;  n,  1289,  1312 

Grand  River,  Mich. : 

Bridge  at  Grand  Rapids i,  646 

Bridge  between  Spring  Lake  and  Grand  Haven i,  649 

Improvement  of i,  509;  in,  1956 

Improvement  of  Grand  Haven  Harbor i,  508;  in,  1952 

Grand  River,  Ohio  (see  Fairport  Harbor)  i,  551,  979;  in,  2084 

Grand  River  Toll  Bridge  Company,  bridge  of i,  649 

Grant  statue,  Washington,  D.  C i,  658;  iv,  2517 

(irant  ( Army  transport),  conversion  of,  into  dredge i,  614,  975 

GravH  Harl)or,  W^ash.: 

Improvement  of,  between  Aberdeen  and  the  entrance i,  623;  in,  2327 

Improvement  of,  including  bar  entrance i,  621 ;  in,  2325 

Great  Kanawha  River,  W.  Va, : 

Improvement  of i,  444;  n,  1721 

Operating  and  care  of  locks  and  dams i,  445;  n,  1723 

Great  I^kes: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  535;  in,  2010,  2015 

Defenses  of i»  S,  9 

Dredge  boat  for  harbors  on  Lake  Erie.    See  Dredge  boat**,  etc. 

Dredge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan i,  498,  979 

Improvement  of  channels  in  waters  connecting i^  532;  in,  2001 

Outflow,  rainfall,  and  evaporation  in  valley  of! i,  665;  iv,  2855 

Survey  of  waters  (connecting  lakes  Superior  and  Huron,  final  report  on.      i,  542 
Surveys  and  charts,  with  complete  list  of  permanent  and  temporary 

bench  marks i,  660,665;  iv,  2671,  2693 

Water  levels i,  665;  iv,  2678 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  498 

Great  Pedee  River,  S.  C,  improvement  of i,  245;  n,  1120 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of i,  102,  817 

Great  Sotius  Bay,  N.  Y.,  improvement  ot  harbor i,  568;  in,  2155 

Great  South  Bay,  N.  Y. ,  improvement  of i,  134,  875 

Greenbay  Harbor,  Fox  River,  Wis.: 

Harfwr  lines i,  640;  n,  1884 

Improvement  of i,  477;  n,  1839 

Greene,  Marion  A.  (Hchooner),  removal  of  wreck  of i,  228;  n,  1088 

Green  Jacket  shoal,  Providence  River,  R.  I.,  removal  of ii  96,  803 

Greenleaf  Bend,  Mississippi  River,  111.,  prevention  of   brt^ak  into  Cache 

River 1,392;  n,  1465 

Green  River,  Ky.: 

Improvement  above  mouth  of  Big  Barren  River i,  461 ;  n,  1776 

Operating  and  care  of  locks  and  dams i,  461;  n,  1776 

Green  Run  Inlet  life-saving  station,  Md.,  removal  of  wreck i,  194,  1023 

Greensboro,  N.  C,  monuments  to  Generals  Nash  and  Davidson  in  Guilford 

battle  grounds  near i,  676;  rv,  2939 

Greenville  IIar}x)r,  Miss.  («€<•  Mississippi  River  Commission) i,639;  S.,3,40 

Greenwich  Harbor,  Conn.,  impnn-ement  of 1,121,851 

Grounds,  public  buildings  and.  District  of  Columbia i,  658;  iv,  2517 

(luam  It«land,  defenses  ot 1, 8, 9, 14, 17 

Guilford  battle  grounds,  N.  C,  monuments  to  Generals  Nash  and  David- 
son    1,676;  iv,2939 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor i,320;  ii,  1266 

Gulf  States: 

Removal  of  water  hyacinths  from  Florida  waters,  including  report  on 

experiments  made i,  279;  ii,  1184;  iv,  242fi* 

Removal  of  water  hyacinths  from  Louisiana  waters i,  343;  ii,  "^^^2^ 

Removal  of  water  hyacinths  from  Texas  waters ** 

Gun  and  mortar  batteries v^^ ^ 
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Harbor  lines,  establishment  of— Continued. 

Oshkosh,  Wis 1,640;  n,1883 

Patapt?co  River  at  Sparrow  Point,  Md i,640;  ii,  1033 

Pawtucket  (Seekonk)  River,  R.  I , 1,640,826 

Pittsburg  Harbor,  Pa 1.640;  11,1702,1706,1709 

Providence  Harbor  and  River,  R.  1.,  including  Pawtucket  (Seekonk) 

River 1,640,825 

Rockland  Harbor,  Me ^ 1,640,727 

St.  Johns  River,  Fla i,640;  n,  1187 

St.  Louis  Harbor,  Mo i,640;  ii,1456 

St.  Paul  Harbor,  Minn i,640;  ii,1613 

San  Francisco  Harbor,  Cal i,640;  iii,2202 

Seekonk  (Pawtucket)  River,  R.  I 1,640,826 

Smith  Creek,  Norfolk  Harbor,  Va i,640;  ii,1089 

Sparrow  Point,  Patapsco  River,  Md i,640;  ii,1033 

Staten  Island,  N.  Y.,  recommendation  for  stone  monuments  to  mark 

established  lines  along i,  141 

Superior  Lake,  at  Duluth,  Minn i,640;  ii,  1828 

Toledo  Harbor,  Ohio i,640;  iii,2107 

Trent  River,  N.  0 i,640:  ii,  1114 

Wilson,  Pa i,640;  n,1698 

Harbors  and  rivers.     See  Rivera  an<l  harbors. 

Hardings  Beach  light,  Chatham,  Maf»?.,  removal  of  wreck i,  103, 820 

Hargraves,  R.  &  T.  (schooner),  removal  of  wreck  of i,  194, 1026 

Harlem  River,  N.  Y.,  improvement  of i,  132, 872 

Harlowe  Creek,  N.  C,  improvement  of  waterway  via i,  235;  ii,  1101 

Harriman,  Tenn.,  bridge  across  Emory  River i,  643 

Harris,  Anna  M.  (schooner),  removal  of  wreck  of i,  218;  ii,  1071 

Harrisburg,  Tex. ,  bridge  across  Brays  Bayou i,  647, 648 

Harris,  Elsie  M.  (schooner),  removal  of  Wreck  of i,  194, 1028 

Hartford,  Conn.: 

Bridge  across  Connecticut  River  at , i,  644 

Improvement  of  Connecticut  River  below i,  107, 836 

Hartford,  W.  Va.,  ice  harbor  (see  Ohio  River) i,  423;  ii,  1627 

Harveeta  chemical  compound,  use  of i,  279, 343;  ii,  1184, 1312;  iv,  2433 

Hat  Slough,  Wayh.  (seeFuget  Sound) i,625;  iii,2328 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River i,  183, 1004 

Hawaiian  Islands: 

Defenses  of 1,8,9,14,17 

Improvement  of  Pearl  Harl>or i,  592;  m,  2201 

Hay  Lake  channel,  St.  Marys  River,  Mich. : 

Final  report  on  survey i,  642 

Improvement  of i,  537;  iii,  2027 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  632;  ui,2001 

HazA'hvood,  Pa.,  harbor  lines  in  Monongahela  River i,  640;  n,  1702 

Helena  Harbor,  Ark.  (sfAi  Mississippi  River  Commiesion) i,  639;  8., 3, 40 

Hell  Gate,  Eiwt  River,  N.  Y.,  improvement  of i,  131, 871 

Hempstead,  N.  Y.  (see  Glencove  Harbor) i,  129, 867 

Hen  and  Chickens  light-ship,  Mass.,  removal  of  wreck i,  104, 820 

Henry  C.  (barge),  removal  of  wreck  of h  1W>  1024 

Henry,  Cape,  Va.,  defenses  at ii  9 

Uerr  Island,  Allegheny  River,  Pa. : 

Bridge  across  back  channel i,  649 

Lock  and  dam  at 1,438,439;  n.1680,1683 

Highwav  bridge  across  l*otomac  River  at  Washington,  D.  C,  to  replace 

Long  bridge 1,643,653;  iv,2484 

Hillsboro  Bay  and  River,  Fla.,  improvement  of i,  285;  ii,  1200 

Iliwassee  River,  Tenn.,  improvement  of i,  422;  ii,  1622 

Hoboken,  N.  J.,  removal  of  wreck i,  139, 887 

Hockingport,  Ohio,  ice  harbor  in  Ohio  River i,  423;  ii,  1627 

Hoffman  Is^land,  New  York  Harbor,  N.  Y.,  removal  of  wreck 1,145,926 

Holland  Harbor,  Mich.,  improvement  of i,  506;  in,  1948 

Holmes  River,  Fla.,  improvement  of i,  298;  ii,  1222 

Holston  River,  Va.  and  Tenn.,  improvement  of i,  423;  ii,  1624 

Home  City,  Ohio,  Lock  and  Dam  37,  Ohio  River i,  426;  u,  164& 

Homochitto  River,  Miss.,  improvement  of ^ i,  335;  ii,  129|^ 

Honolulu  Harbor,  Hawaii,  defenses  of , ^.^^^^C^^*  ^ 
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Hookton,  Cal.  (see  Humboldt  Harbor) i,591;  in,  2199 

Hopefield  Bend,  Mississippi  River  {see  Mississippi  River  CJommisHion)  i,  639;  8.,  3, 40 

Hoquarten  Slough,  Ore^.  (8e«  Tillamook  Bay) i,  GOl;  in, 4^1(5 

Horn  Island  Harbor,  Miss.,  improvement  of i,  315;  ii,  1258 

Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of i,  2tJ0;  ii,  107 1 

Housatonic  River,  Conn.,  improvement  of if  114, 844 

House  Committee  on  Rivers  and  Harbors.    See  Committee,  etc. 

Houston,  Tex.,  improvement  of  waterway  to  Galveston i,  351 ;  n,  1334 

Houston,  Beaumont  and  New  Orleans  Railroad  Company,  bridges  of i,  648 

Howard  University  reservoir,  Washington,  D.  C i,  654, 655;  iv,  2486, 2499 

Hudson  River,  N.  Y.  and  N.  J. : 

See  also  New  York  City  and  Harbor. 

Albany,  N.  Y.,  harbor  lines i,  640, 901 

Fort  Lee  to  Guttenbei^g,  N.  J.,  harbor  lines i,  640, 905 

Improvement  of i,  135, 877 

Peekskili  Harbor,  N.  Y.,  improvement  of ii  137, 885 

Rondout  Harbor,  N.  Y.,  improvement  of i,  137, 884 

Saugerties  Harbor,  N.  Y.,  improvement  of i,  136, 883 

Wrecks,  removal  of 1,139,887,888 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  591 ;  in,  21M9 

Humptulips  River,  Wash.,  bridge  across i,  651 

Huntmgton  Harbor,  N.  Y.,  improvement  of i,  128, 866 

Huron  Harbor,  Ohio,  improvement  of i,  546;  in,  2061 

Huron  Lake  (see  also  Northern  and  Northwestern  flakes): 

Final  report  on  survey  of  waterway  to  Lake  Superior i,  542 

Improvement  of  harblor  of  refuge  at  Sandbeach,  Mich i,  526;  in,  1989 

Water  levels i,665;  iv,2678 

Hutchinson  River  (East  Chester  Creek),  N.  Y.,  improvement  of i,  127, 864 

Hyacinths,  water: 

Removal  of,  from  Florida  waters,  including  report  on  experiments 

made i,279;  n,1184;  iv,2433 

Removal  of,  from  Louisiana  waters i,  343;  ii,  1312 

Removal  of,  from  Texas  waters i,  343 

Hyannis,  Mass.: 

Improvement  of  harbor  of  refuge i,  88,  788 

Removal  of  wreck  in  harbor i,  103, 819 

Hydraulic  mining  in  California i,  638;  in,  2367 

Hydraulics.  See  Gauging. 
Hydrology.  See  Gauging. 
Hyers  Run,  W.  Va.,  bridge  across  Little  Kanawha  River i,  649 

I. 

I  and  J  streets  waterway,  Whatcom,  Wash. ,  bridge  across i,  645, 646 

Ida  May  (canal  boat),  removal  of  wreck  of i,  194, 1023 

Illinois  and  Mississippi  Canal,  111. : 

Construction  of i,  496;  ni,  1920 

Operating  and  care i,  395;  ii,  1496 

Illinois  Central  Railroad  Company,  bridge  of i,  645 

Illinois  River,  111. : 

Bridge  at  Chillicothe i,  647 

Improvement  of i,  495;  in,  1915 

Operating  and  care  of  locks  and  dams i,  496;  in,  1917 

Survey     for     waterway     from     Lockport,      111.,      to     St.      Louis, 

Mo 1,494,639;  ni,1904;  S., 7,68, 167 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  452;  n,  1763 

Indian  River,  Fla.,  improvement  of i,  276;  ii,  1 181 

Indian  River,  Mich.,  bridge  across i,  648 

Indian  River  Bay,  Del.,  waterway  via i,  180, 1002 

Indian  River  Inlet,  Fla.  (see  Indian  River) i,  276;  ii,  1181 

Inland  waterways.    See  Canals  and  Waterways. 
Inside  routes.    See  Canals  and  Waterways. 

Insley,  Mary  E.  (schooner),  removal  of  wreck  of i,  165, 971 

Insular  possessions: 

Defenses  of 1,8,9,14,17 

Improvement  of  MamVa  Harbor  and  Pasig  River i,  670;  iv,  2903, 2910, 2911 

Improvement  ol  Peai\liMboi,Uv««:\v i,692;  m,220l 
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Insular  possessions — Continued. 

Reconnaissances  and  explorations  in,  with  technical  features  of  engineer 
operations  in  the  former  department  of  North  Philippines,  and  present 

de)>artment  of  Luzon i,  068, 669, 670;  i v,  2478,  2903 

Service  of  otiicers  of  the  Corps  of  Engineers  abroad  and  in  the  field,  witii 

troops 1, 24 

International  Commission,  Permanent,  of  Congresses  of  Navigation i,  639 

Iron  ton,  Ohio: 

Bridge  across  Ohio  River  to  Ashland,  Ky i,  644 

Improvement  of  Ohio  River i,  423;  ii,  1627 

fshmd  nossesHions.    See  Insular  possessions. 

Isle  of  vVight  Bay,  Md.,  improvement  of  waterway  via i,  180. 1002 

Isles  of  Shoals,  Me.,  improvement  of  harbor  at i,  55, 733 

Istokpoga  Creek,  Fla.  (see  Kissimmee  River) i,  281;  ii,  1193 

J. 

Jackson,  Ky. ,  bridge  across  North  Fork,  Kentucky  River i,  645 

Jackson,  I^nsing  and  Saginaw  Railroad  Company,  bridge  of i,  648 

Jacksonville,  Fla.: 

See  aUo  St.  Johns  River. 

Har})or  lines  in  St.  Johns  River i,  640;  ii,  1187 

James  River,  Va.: 

Improvement  of i,  216;  ii,  10()5 

Protection  of  Jamestown  Island i»218;  ii,  1071 

Jamestown  Island,  James  River,  Va.,  protection  of i»218;  ii,1071 

Jefferson,  Tex.,  waterway  to  Shreveport,  L&,  (^e  Cypress  Bayou)  ...  i, 366;  ii,  1372 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via '. i,  269;  ii,  1166 

Jersey  Central  Traction  Company,  bridge  of i,  650 

Johnsons  Bayou,  La.,  improvement  of i,  343;  n,  1311 

Johnsons  Creek  or  River,  Conn,  {see  Bridgeport  Harbor) i,  115, 846 

J  street  waterway,  Whatcom,  Wash.,  bridge  across i,  645, 646 

Judith  Point,  R  I. : 

Construction  of  harbor  of  refuge,  with  report  on  easterly  detached 
breakwater i,  99, 807, 809 

Improvement  of  pond  entrance i,  100, 814 

Jupiter  Inlet,  Fla.  [nee  Indian  River) i,  277;  u,  1181 

Justice,  Department  of.    See  Attorney-General. 

K. 

Kalamazoo  River,  Mich.,  improvement  of i,  504;  iii,  1946 

Kampsville  lock  and  dam,  Illinois  River,  111.,  operating  and  care  ...  i,496;  iii,  1917 
Kanawha  River,  W.  Va. : 

Improvement  of i,  444;  ii,  1721 

Operating  and  care  of  locks  and  dams i,  446;  ii,  1723 

Kansas  City  Southern  Railway  Company,  bridge  of i,  646  • 

Kanjuines  Straits,   Cal.,   channel    to  the  Golden    Gate    {^ee   San    Pablo 

Bay)  1,683;  in,2189 

Kenauskeag  River,  Me.  {see  Penobscot  River) i,  43, 717 

Kennelxjc  River,  Me.: 

Defenses  of,  including  report  on  telephone  l)ooths  and  damp-proof- 
ing   1,9;  nr,2371 

Improvement  of i,  60, 724 

Kennebunk  River,  Me.,  improvement  of i,  66 

Kennerdell,  Pa.,  bridge  across  Allegheny  River i,  647 

Kenosha  Harbor,  Wis.,  improvement  of i,  487;  n,  1863 

Kentucky  Lumber  and  Veneer  Company,  bridge  of i,  646 

Kentucky,  River,  Ky.: 

Bridge  across  North  Fork  below  Jackson i,646 

Improvement  of i,  450;  ii,  1748 

Operating  and  ciire  of  locks  and  dams i,  451;  ii,  1763 

Keokuk,  Iowa.     See  Mississippi  River. 

Kerrs  Run,  Ohio,  ice  harbor  in  Ohio  River i,  423;  ii,  1627 

Kewaunee  Harbor,  Wis.,  improvement  of l>481;  n,1848 
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Levisa  Fork,  Bip  Sandy  River,  Ky.: 

Bridge  near  Whitehouse ^ i,  647 

Improvement  of i,  448;  ii,  1742 

Lewen,  Del.: 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  180, 1002 

Iron  pier  in  Delaware  Bay  near,  maintenance  and  repair  of i,  163, 968 

Lewis  and  Clark  River,  Greg.,  bridge  across i,  649 

I-^wis  River,  Wash.,  improvement  of i,  618;  ni.  2319 

Lichtenfels  Bros.  ( barge),  removal  of  wreck  of i,  145, 924 

Lincoln,  Abraham,  proposed  monument  to i,  658;  iv,  2565 

Lincoln  County,  W.  Va.,  bridge  of i,  646 

Little  Assawanian  Bay,  Del. ,  waterway  via i,  180, 1002 

Little  Calumet  River,  111.,  bridge  at  Chicago i,  647 

Little  Creek,  Del.,  removal  of  wrecks i,  194, 1023 

Little  D' Arbonne  Bayou,  Jj&.  {see  D' Arbonne  Bavou) i,  o()8, 370;  ii,  1379 

Little  Duck  Creek  (Leipeic  River),  Del.,  removal  of  wreck i,  194, 1026 

Ijittlefallfl,  Minn.,  bridge  of  city  of,  across  Mississippi  River i,  642 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge i,  58, 736 

Little  Kanawha  Railroad  Company,  bridges  of i,  650 

Little  Kanawha  River,  W.  Va.: 

Bridge  at  Hyera  Run i,  649 

Bridges  in  \Virt,  Calhoun,  Gilmer,  and  Braxton  counties i,  650 

Improvement  of if  443;  n,  1718 

0})erating  and  care  of  lock  and  dam i,  444;  ii,  1719 

Little  Mud  River,  Ga.,  improvement  of  waterway  via i,  269;  ii,  1166 

Little  Myro  (schooner),  removal  of  wreck  of i,  194, 1024 

Little  Narragansett  Bay,  R.  I.  and  Conn,  (see  Pawcatuck  River) i,  104, 831 

Little  Pedee  River,  S.  C,  improvement  of i,  244;  ii,  1119 

Little  Pigeon  River,  Tenn.,  improvement  of i,  421;  ii,  1616 

Little  River,  Ark.,  bridge  near  White  Cliffs i,646 

Little  River,  La.  (part  oif  Red  River),  improvement  of i,361;  ii,1363 

Little  River,  La.  (tributary  of  Red  River),  bridge  near  Simmons  Ferry i,  650 

Little  Sarasota  Bay,  Fla.,  improvement  of i,  284;  n,  1197 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor i,  569;  iii,2157 

Little  Tallahat^'hie  River,  Miss.  («e€  Tallahatchie  River) i,373;  ii,1396 

Livingston  (schooner),  removal  of  wreck  of i,271;  ii,  1171 

lx)ckport,  111.,  survey  for  waterway  to  St.  Louis,  Mo.  i,  494, 639;  in,  1904;  8.,  7, 68, 167 
Locks.     iSVr  Canals  and  Waterways. 

Lockwood  (steamer),  removal  of  wreck  of i,556;  iii,2106 

l^^ne  Tree  Point,  Cal.  (see  San  Pablo  Bay) i,  583;  iii,  2189 

Ix)ng  Bridge,  Potomac  River,    Washington,   D.   C,   highway    bridge    to 

replace 1,643,653;  iv,2484 

Lonj<  Island  Sound,  defenses  of  eastern  entrance,  including  report  on  damp- 

prooli iig 1, 9;  iv,  2387 

Jjong   Sault  Island,   St.   Lawrence  River,   N.   Y.,   improvement  at  head 

of 1,574;  ni,2168 

Ix>ng  Tt  »m  River,  Greg. ,  improvement  of i,  609;  in,  2257 

Lorain  Harbor,  Ghio: 

Bridge  across  Black  River 1, 645 

Improvement  of i,  547;  in,  2066 

Removal  of  wreck i,  556;  in,  2104 

Louis  Bayou,  La.,  bridge  across i, 646 

Louisiana,  State  of: 

Atchafalaya  Basin  and  Lafourche  Basin  levee  boards'  lock  and  dam  in 

Bayou  Lafourche ii  641 

Removal  of  water  hyacinths  from  waters  in,  including  report  on  exiwri- 

incnti*  made  in  the  Florida  district 1,343;  ii,1312;  iv,2433 

Rice  Irrigation  and  Improvement  Association's  lock  and  dam  in  Mer- 

montau  River i,  641 

Louisiana  and  Arkansas  Railroad  Company,  bridjre  of i,  650 

Louisiana  Western  Railroad,  bridge  across  Calcasieu  River,  I^ i,  648 

Louisville  and  Portland  Canal,  Ky.: 

Knlarjxement  of i,452;  n,1763 

()|)erating  and  care i,  455;  n,  1766 

Loutn%  Pass  a,  Mississippi  River,  I^. : 

Closing  crevasse  in i,  324;  n,  1275 

Constructing  sill  across V*^^\  ^>'^^^ 
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Marquette  Bay  and  Harbor,  Mich.: 

Construction  of  harbor  of  refuge  in  bay i,  474;  ii,  1823 

Improvement  of  harbor i,  473;  ii,  1820 

Water  levels i,665;  iv,2678 

Marriot  (8chooner),  removal  of  wreck  of i,  103, 820 

Marsh  River,  Me.,  bridge  at  Newcastle i,  649 

Marthas  V^ineyard,  Mass.,  improvement  of  Vineyard  Haven  I  larbor i,  90,  791 

Martin  (schooner),  removal  of  wreck  of iii,  2047 

Massachusetts,  State  of: 

Bridge  of,  across  Maiden  River  between  Everett  and  Medford i,  650 

Bridge  of,  across  Saugiis  River  between  Revere  and  Lynn i,  650 

Matanzas  River,  Fla.  (see  St.  Augustine  Harbor) i,  275;  ii,  1 181 

Matawan  Creek,  N.  J.,  improvement  of i,  152, 941 

Mathews,  Dora  (schooner),  removal  of  wreck  of i,  103, 820 

Mattaponi  River,  Va.,  improvement  of i,  214;  ii,  1063 

Maumee  Bav  and  River,  Ohio: 

Harbor  lines  in  river  at  Toledo i,  640;  iii,  2107 

Improvement     of     Toledo     Harbor,     including     dredge     construc- 
tion   1,542,979;  iii,  2049 

Removal  of  wreck  in  bay i,  557;  iii,  2106 

May,  Ida  (canal  boat),  removal  of  wreck  of i,  194, 1023  . 

Me<ifor<i,  MastJ. ,  bridge  across  Maiden  River  to  P^verett i,  650 

Meerwald,  Mary  W.  (sloop),  removal  of  wreck  of i,  165, 971 

Memorials,  statues,  etc.: 

In  public  grounds,  Washington,  D.  C i,  658;  iv,  2517 

Memorial  Bridge,  Washinj^n,  D.  C i,  653;  iv,  2484 

Monuments  to  Gens.  Francis  Nash  and  W^illiam  Lee  Davidson. . .  i,  676;  iv,  2939 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Commission) i,  639;  S.,  3, 40 

Memphis,  Helena  and  Louisiana  Railway  Company: 

Bridge  of,  across  St.  Francis  River,  Ark i,  644 

Bridges  of,  across  White  and  Arkansas  rivers,  Ark i,  643 

Menekaunee,  Wis.  (see  Menominee  River) i,  475;  ii,  1834 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of i,  475;  ii,  1834 

Menominee  River,  Milwaukee,  Wis.: 

Bridges  at  West  Water  street i,649 

Improvement  of  Milwaukee  Harbor i,  485;  ii,  1857 

Mercer,  Gen.  Hugh,  monument  to i,  658;  iv,  2517 

Mermentau  River,  La. : 

Construction  of  lock  and  dam  by  the  Rice  Irrigation  and  Improvement 

Association i,  641 

Improvement  of,  including  tributaries i,  340;  ii,  1308 

Merrimac  River,  Mass. : 

Improvement  of i>60, 738 

Improvement  of  Newburyport  Harl)or i,  59, 737 

Methods,  engineering,  technical  details  of.     Se^  Technical  details. 

Metropolitan  Park  Commission  of  Ma^eachusetts,  bridge  of i,  650 

Metuchen,  N.  J.,  removal  of  wreck  in  Raritan  River i,  159, 955 

Mexico,  Gulf  of: 

Removal  of  water  hyacinths  from  Florida  tributaries,  including  report 

on  experiments  made i)279;  ii,  1184;  iv,  2433 

RemovsQ  of  water  hyacinths  from  Louisiana  tributaries i,  343;  ii,  1312 

Removal  of  water  hyacinths  from  Texas  tributaries i,  343 

Miami  Harbor  and  River,  Fla.: 

Bridge  of  Dade  County  at  Avenue  D i,646 

Bridge  of  Florida  Vjast  Coast  Railway  Company i,  648 

Improvement  of  Biscayne  Bay i,  277;  ii,  11 82 

Mianus  River,  Conn.,  improvement  of 1,122,854 

Michigan  Central  Railroad  Company: 

Bridge  of,  across  Indian  River,  Mich i,  648 

Bridge  of,  across  Little  Calumet  River,  111 i,  647 

Michigan  City,  Ind.: 

Improvement  of  inner  harbor i,  498;  in,  1931 

Improvement  of  outer  harbor i,  498, 499;  in,  1931 

Michigan  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Alleged  shoal  south  of  Manitowoc  Harbor,  Wis i,  665;  rv,  2883 

Canal    to    Sturgeon    Bav,    improvement    of,    including    harbor    of 
refuge .' \,*CV^-^  \yO^^*^ 


80  UIDXX. 

Michigan  Lake— Continued. 

Canal  to  SturMon  Bay,  operating  and  care 1,480;  ii,  1846 

Dredge  boat  for  harbore  on  eaatern  shore i,498,t179 

Beef  off  Wind  Point,  near  Bacine  Harbor.  Wis i,665;  iv,2883 

Water  levels i,ti65;  iv,2678 

Water  levels  on  east  shore,  variations  in i,  498 

Michif^n  I^ke  Superior  Power  Company's  canalatSanltSte.  Marie,  Mich..        i,  641 

Middle  Island  light- house.  Lake  Erie,  removal  of  wreck i,  556;  iti,  2103 

Middle  Neebish  channel,  St  Marys  River,  Mich.,  Improvementot...  i,537;  iii,2027 

Middleport,  Ohio,  ice  pier  (we  Ohio  River) i.*23;  11,1627 

Milan,  111.: 

Constructiou  of  canal  around  Rock  River  at i,496;  in,  1920 

Operating  and  care  of  canal  around  Rock  River  at i,  3S5;  ii,  1496 

Milfonl  Harbor,  Conn.,  improvement  of 1,112,843 

Milford  Haven,  V'a,,  improvement  of  harbor  at i>213;  n,  1062 

Military  reconnai[«anpes  and  exploralions,  wilh  report  on  technical  features 
of  engineer  operations  in  tne  former  department  of  North  Philippines, 

and  present  department  of  Luion 1,667;  iv, 2478,2903 

Miller  Bay,  Lake  Winnebago,  Wis.  (*te  Fox  River) i,489;  ii,  1866 

Mill  Kiver,  New  Haven,  Conn.,  improvement  of 1,110,839 

Mill  River,  Stamford,  Conn.  (»«  Stamford) 1,120,8-50 

Milwaukee  Bay,  Harbor,  and  River,  Wis,: 

Bridges  ai^ross  Menominee  Biverat  We»t  Water  street i,649 

Improvement  of 1,485;  n,  1857 

Water  levels i,665;  iv,2678 

Minilanao,  department  of,  reronnaisFancea  and  explorations i,  («J7,  IMi9;  iv,  2903 

Miner,  Bertha  (barge),  removal  of  wreck  of 1,139,887 

Mines,  submarine 1,13,16,17 

Minim  Creek-Eslherville  Canal,  8.  C.  (»«  Santee  River) i,248;  n,1127 

Mining  caaeniates i,  13,15, 17 

Mining,  hydraulic,  in  California i,638;  in,  2367 

Minneapolie,  Minn.: 

See  alio  Missipsippi  River. 

Bridge  at  Fifth  avenue  across  slough  at  Boom  Island,  Mississippi  River.  r,  650 
Minneapolis,  Superior,  St.  Paul  and  Winnipeg  Railway  Company,  Dridge  of.  i,  643 
Minnesota  River,  Minn.: 

Improvement  of ',401;  n,  1542 

Survey  of  Big  Stone  Lake  and  lAke  Traverse  for  reservoir  dam..  i,404;  ii,  1549 

Mispillion  River,  Del.,  improvement  of i,  178, 998 

Mission  rock,  San  Francisco  Harbor,  Cal.,  harbor  lines  north  of i,640;  Ui,2202 

Mississippi  River: 

Anoka,  Minn.,  bridge  at i,643 

Beechridge,  111.,  prevention  of  break  at I,  ;^92;  n,  1455 

Boom  Island,  lit inneapolia,  Minn.,  bridge  acroee  slough  at i,  650 

Brunerd  to  Grand  Bapids,  Minn.,  improvement  from 1,398;  ii,;528 

Caruthersville,  Mo.  (bm  Mis«Bsipi>i  River  Commission) i,  639;  B.,3, 40 

Delta  Point,  La.  («»  MisBiBsippi  Kiver  Ckimmission) i,  fi39;  S.,  3,40 

Dcs  Moines  Rapids  Canal,  examination  for  enlargement  of  lucks,  with 

estimates  of  cost,  and  for  dam  at  foot  of  rapids n,  1500 

Des  Moiues  Bapida  Canal  and  dry  dork,  operating  and  care i,  395;  Ii,  1491 

Dredge  and  snag  boats  above  Miraouri  River,  operation  of i,  303;  n,  1463 

Dredfie  and  snog  boats  below  Missouri  River,  operation  of i,  389;  ii,  1441 

Dredge  boats  for  outlet  of i,  325, 326, 973, 980 

Gauging, including  principal  tributaries 1,405,639;  n,1549;  S.,  7,8,62,97 

Grand  Rapids  to  Brainerd,  Minn.,  improvement  from i,3!IH;  ii,  1S28 

Greenleaf  Bend,  III.,  prevention  of  break  into  Cache  River 1, 302   ii.  1455 

Greenville,  Miss,  (we  Mississippi  River  Commission) 1,0.19:  S.  3,40 

Head  of  Pa.«ses  to  headwaters,  surveys  from 1,639;  S.,3,40 

Head  of  PawkiH  to  Ohio  River,  improvement,  surveys,  etc. -., i,6H!t    S.  3,40 

Helena,  Ark.  («e  Mississippi  River  Commission) I,S;M;  S..8,40 

Hope  field  Bend  {ae«  Mississippi  River  Commission]  i,<130;  S.,3,40 

Illinois  and  Mississippi  Canal,  III.,  construction  of i,  4%;  in,  1920 

Illinois  and  Mississippi  Canal,  III.,  operating  and  care 1,395;  n,  1496 

La  Crosse  Harbor,  Wis.,  improvement  of i,3M;  11,1500 

Uttlefalls,  Minn.,  bridge  of  city  of 1,642 

Loutre,  Paasa,  La.,  c\«»ngeievasse  in 1.324;  n,  1275 

Loutre,  Paw  a,  La.,conBVrvicftwsLev\\act(He i,S%;  n,  1276 

MemphiB,  Term,  tsee Misaisaw* ^^''^^ *^^"''*^*^^"^ h9Slli;  a, 3,40 

Minneapolie,  Minn.,  bridge  a*. Boom \ft\aD.a. ,. i,660 
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MiwiRpippi  River— Continued , 

Minnea^lis,  Minn.,  to  St  Paul,  improvement  from i,396   11,1523 

Hieaouri  Kiv(>r,  above,  operation  of  snag  and  dredge  boat^ i,  ;'.9'S   ]i,  1463 

Miewuri  River,  twlow,  removal  of  snags  aJid  wrecks i,  ;!S0   ji,  1441 

Missouri  Kiver  to  Ohio  Uiver,  improvement  from i,  ;{iiO   ii,  1445 

Missouri  Biver  to  St.  Paul,  Minn.,  iraprovement  from i,  ;!'-i3    ii,  1488 

Natdiez.  Miss,  {we  Mifijisaippi  River  Commimion) ijC'.V.i    S,  3,40 

New  Oneniif),  La,,dcfeni>e8  of,  including  report  on  danip-pn>ofln|{. .  i,  !j   iv  £415 
New  Orleans,  La.,  improvement  at,  by  Mississippi  River  Uommis- 

sion 1, 639   S. .  3. 40 

Ohio  Kiver  to  Head  of  Passes,  improvement,  surveys,  etc i.Wfi.  S.,3, 40 

Obio  Kiver  to  Mi^wouri  River,  improvement  from i.'.i'M;  ii,  1445 

Outlet,  improvement  of 1,326,973;  u,  1276 

I'ass  a  Loutre,  La.,  closing  crevasse  in i,  324;  ii,  1276 

Pass  a  Liiutre,  La.,  const ruding  sill  across i,  32.i;  ii,  1276 

Pastes  of,  dredge  boata  for i,325,326,U73,d80;  n,  1276,1277 

Plaquemine  Bavon,  La.,  construction  of  lock i,332;  ii,  1280 

Pokpu'ania  Falls,  Minn.,  conrtnictlon  of  reservoir  dam i,398;  ii,1528 

Poke^nia  Falls,  Minn.,  operating  and  care  of  reservoir  dam i,  399;  ii,  1538 

Reservoir  dams  at  beadwateis,  eonstruction  of 1, 398;  Ii,  162S 

Reservoir  dams  at  headwHtem,  operating  and  care i,  3»9;  n,  1638 

St.  LouiH,  Mo,,  harbor  linea i,640;  n,145fi 

St.     Louis,       Mo.,      to      Ix)fk|>ort,       111.,      survey     for      water- 

wav i.4n,m;  in,  1904;  S., 7,68, 167 

St.  Piul,  Minn.,  uauirinn i,405;  ii,1549 

St.  Paul,  Minn.,  harU.r  lines i,640;  n,1513 

St  Paul,  Minn.,  to  Minneaj^iolis,  improvement  from 1,396;  ii,  1523 

St  Paul,  Minn.,  to  Miwoun  River,  improvement  from 1,393;  ii,1468 

Snair  and  dredpe  bnats  alrave  Missouri  River,  operation  of i,  393;  ii,  1463 

SnaffS  and  wrecks  below  Missouri  River,  removal  of i,  389;  ii,  1441 

South  Pass,  examinations  and  surveys 1,328;  ii,  1278 

South  Pass,  maintenance  of  channel i,  328;  «,  1279 

Southwest      Pass,      improvement     of,   including      dredge      cowtnic- 

tion 1,326,980;  ii,1277 

Viiksburg  flarlmr,  Mii'i'.,  improvement  of 1,370;  ii,  1385 

Vidalia,  La,  (ffK  Mimnnippi  River  Commission) i,63»;  S.,3, 40 

Water-level ol)9er\-alionHon,int'ludinK  tributaries.  t,4a5,639;  ii,I549;  S.,7,8,62,97 

Wreckn,  etc.,  above  HiH."<.iiri  River,  remo\-al  of r,3fl3;  ii,]463 

Wrerka,  etc,  below  Mipfuuri  River,  removal  of i,389;  ii,1441 

Miesiwiiiipi  River  Conimi»<ion; 

Improvement  of  Mississippi  Kiver 1,639;  S.,3, 40 

Survey     for     waterway     from     Ijx'kj.ort,      III.,     to      Rt.      Louis, 

Mo 1,494,639;  111,1904;  S., 7,68,167 

Missiwippi  Sound,  Mi.-ts. ; 

Improvement  of  Gulfporl-Ship  Island  Harhor  channel t,320;  it,  1266 

Improvement  of  Horn  Island  Harbor i,315;  ii,  1268 

Missouri,  department  of  the,  reconnaissances  and  explorations  ,.  1,668,671;  it,2914 

Missouri  River; 

Brid(re  between  Cass  County,  Nebr.,  and  Mills  Coonty,  Iowa i,644 

Bridge  between  Council  Bluffs,  Iowa,  and  East  Omaha,  Nebr ■i,642 

Improvement  of,  with  technical  details  concerning  dike  and  revetment 
construction i,  406;  it,  1551;  iv,  2437 

Mobile  Harbor  and  River,  Ala,; 

IX'fenses  of,  including  report  on  damp-proofing r,9;  it,  2414 

Improvement  of 1,307;  it,  1237 

Removal  of  sunken  pontons  in  river 1,324;  ii,1272 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of i,232;  ii,  1096 

Mokelumne  River,  Cai.: 

Bridfcenear  mouth  of  SncKlgrass  Slough r,646 

Improvement  of 1,  SS6;  in,  2193 

Monomoy  Point,  Mass,,  removal  of  wrecks  off i,  103,819,820 

Monongahela  River,  W,  Va.  and  Pa.: 

Bridge  at  Fairmont,  W.  Va 1,651 

Harlior  lines  from  Wiltain  to  Eli!!al>etb,  at  Ilaxelwood,  and  below  Smith- 

lield  Street  Bridge,  Illlsburg,  I'a i,«40;  11,1698,1702,1706 

Improvement  at  Ixicks  2, 3,  and  8 t,  429;  ii,  1658 

Improvement  of,  between  Morgantown  and  Fairmont, W.  Va...  i,427;  ti,l6S2 
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Monongahela  River,  W.  Va.  and  Pa. — Continued. 

Improvement  of  Pittsburg  Harbor i,  432;  n,  1667 

Operating  and  care  of  locks  and  dams i,  431 ;  ii,  1660 

Monroe  HarlS)r,  Mich.,  improvement  of i,  628;  lu,  1995 

Monroe  Lake,  St.  Johns  River,  Fla.  {see  Vohisia  bar) i,  274;  ii,  1179 

Monuments,  statues,  etc. : 

In  public  grounds,  Washington,  D.  C i,  658;  rv,  2517 

Memorial  Bridge,  Washington,  D.  C i,653;  iv,2484 

To  Gens,  Francis  Nash  and  William  Lee  Davidson i,  676;  iv,  2939 

Morgan  Canal,  Tex. : 

Improvement  of  (see  Galveston  ship  channel ) i,  361 ;  ii,  1334 

Operating  and  care i,  363;  n,  1337 

Mormon  channel,  San  Joaquin  Ki\er,  Ciil.: 

Bridge  at  Stockton i,  648 

Improvement  of i,  584, 585;  in,  2190, 2193 

Mortar  batteries i,  9, 14, 17 

Mosher,  Amorette  (schooner),  removal  of  wreck  of i,  556;  in,  2105 

Mosquito  Creek  Canal,  S.  C.  (see  Santee  River) i,  248;  n,  1127 

Mound  City,  111.  («e«  Ohio  River) i,423;  ii,  1627 

Mount  Desert,  Bar  Harbor,  Me.,  construction  of  breakwater i»  39, 714 

Mount  Holly  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  166, 984 

Mount  Hope  Bay,  Mass.  (see  Fall  River  Harbor) i,  97, 803 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at i,  253;  ii,  1134 

Mount  Rainier  National  Park,  Wash. ,  survey  for  road i,  37 

Mud  Lake,  La.  {see  Mermentau  River) i,  340;  ii,  1308 

Mud  River,  Gra.,  improvement  of  waterway  via i,  269;  ii,  1166 

Mud  River,  8.  C.  {see  Savannah-Beaufort  waterway) i,  257;  ii,  1141 

Murderkill  River,  Del.,  improvement  of i,  176, 996 

Muscle  Shoals  Canal,  Tennessee  River,  Ala. : 

Construction  of i,  417;  ii,  1594 

Operating  and  care i,  419;  n,  1605 

Muskegon  Harbor,  Mich. ,  improvement  of i,  510;  in,  1958 

Muskingum  River,  Ohio: 

Improvement  of i,  446;  ii,  1731 

Operating  and  care  of  locks  and  dams i,  447;  ii,  1732 

Myro,  Little  (schooner),  removal  of  wreck  of i,  194, 1024 

Mystic  River,  Mass. : 

Improvement  of i,  75, 761 

Improvement  of,  below  mouth  of  Island  End  River i,  76, 763 

N. 

Nandua  Creek^  Va.,  improvement  of i,207;  n,1054 

Nansemond  River,  Va.,  improvement  of i,  222;  ii,  1078 

Nanticoke  River,  Del.  and  Md.,  improvement  of i,  192, 1021 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge  at i,  89, 790 

Nantucket  Sound,  Mass. ,  removal  of  wrecks i,  103, 819, 820 

Napa  River,  Cal.,  improvement  of i,  590;  in,  2198 

Narragansett  Bay,  R.  I. : 

Defenses  of,  including  report  on  foundations,  damp-proofing,  and  painting 
of  concrete i,  9;  iv,  2384 

Improvement  of i|  95, 801 

NarraguaguB  River,  Me. ,  improvement  of i,  38, 713 

Narrows  of  Lake  Champlaiii,  N.  Y.  and  Vt.: 

Improvement  of i,  72, 752 

Removal  of  wrecks i,  73, 763 

Naael  River,  Wash.  («ee  Willapa  River) i,620;  iii,2323 

Nash,  Gen.  Francis,  monument  to i,  676;  iv,  2939 

Nashville  Terminal  Company,  bridg<i  of i,  643 

Natalbanv  River,  La.  {«e<j Tickfaw  River) i,338;  n,1303 

Natchez  Bay,  La.  (««€  Bayou  Plaquemine) i,332;  ii,  1289, 1312 

Natchez  Harbor,  Miss,  {see  Mississippi  River  Commission ) i,  639;  8.,  3, 40 

National  parks.    See  Parks. 

Nauset  Harbor,  Mass.,  removal  of  wreck 1,88,785 

Navesink  River,  N.J.  (»^€  Shrewsbury  River) 1,165,960 

Navigable  waters.    See  Bnd^ea,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congressea  oi,  YftTmwv«iv\.\\i\fctT\ational  Commission i,  639 

Neches  River,  Tex.,\miQTOvem«ii\.oV........ i,344;  u,1814 

Neebish  chwaelB,  St.  ^w7a^v\w,mOsi.,\m^wq^'S5i\.Ki\ i,637;  m,~^ 
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Negro  Cut,  Indian  River  Inlet,  Fla.  (see  Indian  River) i,  276;  ii,  1181 

Neshaminy  Creek,  Pa.,  bridge  near  Croydon i,  646 

Nettie  (sloop),  removal  of  wreck  of i,  194, 1023 

Neuse  River,  N.  C. : 

Improvement  of i,  223;  ii,  1097 

Improvement  of  waterway  between  Newbern  and  Beaufort i,  235;  ii,  1101 

Newark,  N.  J.: 

Improvement  of  Passaic  River i,  145, 927 

Removal  of  wreck  in  Passaic  River i,  159, 955 

Newark  Bay,  N.  J.: 

Improvement  of  (see  Arthur  Kill) i,  148, 932 

Improvement  of  (see  Passaic  River) i,  145, 927 

Removal  of  wrecks 1,158,159,954,955 

New  Bedford  Harbor,  MaFS. : 

Defenses  of i,9 

Harbor  lines 1,640,820 

Improvement  of i,  92,  794 

Newbern,  N.  C. : 

Harbor  lines  in  Trent  River i,  640;  ii,  11 14 

Improvement  of  Neuse  River i,  233;  ii,  1097 

Improvement  of  Trent  River i,  234;  ii,  lOiM) 

Improvement  of  waterway  to  Beaufort,  N.  C i,  235;  ii,  1 101 

Newburgh  and  South  Shore  Railway  Company,  bridge  of i,  650 

Newburyport  Harbor,  Mass. ,  improvement  of i,  59,  737 

Newcastle,  Me.,  bridge  across  Marsh  River i,  649 

New  Haven  Harbijr,  Conn.: 

Bridge  across  West  River  at  Kimberly  avenue i,  651 

Construction  of  breakwaters i,  1 1 2, 842 

Imj)rovement  of,  by  dredging i»110, 839 

New  Jersey-Staten  Island  channel: 

Improvement  of i»l-*7, 932 

Removal  of  wrecks  in  Arthur  Kill .1,158,159,955,956 

New  London  Harbor,  Conn.: 

liridge  across  Smiths  Cove,  Thames  River i,  652 

Improvement  of i,  105, 833 

New  London  Northern  Railroad  Company,  bridge  of i,  652 

New  Orle«ns  Harbor,  I^. : 

Defenses  of,  including  report  on  damp-proofing i,  9;  iv,  2415 

Im]>r()veinent  (►f  {see  Mississippi  River  Commission) i,  6,39;  S.,  3, 40 

Newport  Bridge,  Belt  and  Terminal  Railway  Company,  bridge  of i,  642 

NewiK)rt  Harbor,  Ark. ,  bridge  across  White  River i,  642 

Newport  Harbor,  R.  I.,  improvement  of i,  98, 805 

Newport  News  Point,  Hampton  Roads,  Va.,  removal  of  wreck i,  228;  ii,  1088 

Newport  River,  N.  C. : 

Improvement  of  Beaufort  Harbor - i,  236;  ii,  1102 

Improvement  of  waterway  between  Beaufort  and  New  River i,  2;i6;  ii,  1103 

Improvement  of  waterway  between  Newbern  and  Beaufort i,  235;  ii,  1101 

New  River,  N.  C: 

Improvement  of i,237;  ii,1104 

Improvement  of  waterway  to  Beaufort i,  236;  ii,  1 103 

NewRochelle,  N.  Y.  (^ce  Echo  Bav  Harbor) 1,126,861 

New  Shoreham,  Block  Island,  R.  1.: 

Construction  of  harbor  of  refuge ii  101,815 

Improvement  of  Great  Salt  Pond i,  102, 817 

Newtown  Creek,  N.  Y. : 

Harbor  lines  in  east  branch  at  Brooklyn i,  640, 898 

Improvement  of h  ^'^t  ^73 

New  Whatcom  Harbor,  Wash. : 

Bridge  across  I  and  J  streets  waterway i,  645, 646 

Bridge  across  Whatcom  Creek  waterway i,  647 

Jmi)r(»vement  of i,  634;  in,  2337 

New  York,  Chicago  and  St.  Louis  Railroad  Company: 

Bridge  of,  aeross  Black  River,  Ohio i,  645 

Bridge  of,  ac^ross  Calumet  River,  111 i,  643, 644 

New  York  City  and  Harl)or,  N.  Y. : 

Ambrose  channel,  improvement  of,  including  dredge  construction.!,  139, 909, 979 
Arthur  Kill,  improvement  of ii  147, 932 
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New  York  City  and  Harbor,  N.  Y. — Continued. 

Arthur  Kill,  recommendation  for  stone  monuments  to  mark  established 

harbor  lines i,  141 

Arthur  Kill,  removal  of  wrecks i,  158, 159, 956, 956 

Battery,  the.  removal  of  shoal  off  Pier  A i,  140, 911 

Bay  Ridge  channel,  improvement  of i,  142, 915 

Bayside  channel,  improvement  of i,  139, 909 

Berrian  Island,  East  River,  harbor  lines i,  640, 891 

Bronx  River,  improvement  of i,  126, 862 

Bronx  River,  removal  of  wrecks i,  138, 139, 887 

Buttermilk  channel,  improvement  of i,  143, 917 

Buttermilk  channel,  removal  of  obstruction i,  146, 925 

Defenses  of,  including  report  on  damp-proofing i,  9, 14, 16;  iv,  2390 

East  (Ambrose)  channel,  improvement  of i,  139, 909, 979 

East  Chester  Bay,  bridge  in  relham  Bay  Park i,650 

East  Chester  Creek,  improvement  of i,  126, 864 

East  River,  harbor  lines  at  North  Brother  Island,  I^wrence  Point,  and 
Berrian  Island,  and  between  East  Thirteenth  and  East  Eighteenth 

streets 1,640,888,891,895 

871 
887 
705 
868 
905 


East  River,  improvement  of • i,  131 

East  River,  removal  of  wreck i,  139 

Engineer  depot ^ i,  21, 23 

Flushing  Bay,  improvement  of i,  129 

Fort  Lee,  N.  J.,  harbor  lines  in  Hudson  River  to  Guttenberg i,  640 

Fort  Totten,  building  for  School  of  Submarine  Defonsj>e i,  13, 16 

909 
920 
916 
924 
919 
872 
871 
925 
905 
887 
911 
979 
932 


Gedney  channel,  improvement  of i,  139 

Governors  Island,  enlargement  of i,  144 

Gowanus  Bay  and  Canal,  improvement  of i,  142 

Gowanus  Creek,  removal  of  wreck i,  146 

Gowanus  Creek  channel,  improvement  of i,  143 

Harlem  River,  improvement  of i,  132 

Hell  Gate,  East  River,  improvement  of i,  131 

Hoffman  Island,  removal  of  wreck i,  145 

Hudson  River,  harbor  lines  from  Fort  Lee  to  Guttenberg,  N.  J i,  640 

Hudson  River,  removal  of  wreck  near  Hoboken,  N.  J i,  139 

Hudson  River,  removal  of  reef  off  Pier  A,  North  River i,  140 

Improvement  of,  including  dredge  construction i,  139, 909 

Kill  van  Kull,  improvement  of  Staten  Island-New  Jersey  channel  . . .  i,  148 
Kill  van  Kull,  recommendation  for  stone  monuments  to  mark  estal)- 

lished  harbor  lines  along  Staten  Island i,  141 

Lawrence  Point,  East  River,  harbor  lines i,  640, 891 

Lee,  Fort,  N.  J.,  harbor  lines  in  Hudson  River  to  Guttenberg i,  640, 905 

Lemon  Creek  {see  Staten  Island-New  Jersey  channel ) i,  148, 933 

Main  Ship  channel,  improvement  of i,  139,909 

Main  Ship  channel,  removal  of  wrecks i»  145, 924, 925 

Newark  Bay,  improvement  of  (see  Passaic  River) i,  145, 927 

New  Jersey-Staten  Island  channel,  improvement  of i,  148, 932 

Newtown  Creek,  harbor  lines  in  east  branch,  at  Brooklyn i,  640, 898 

Newtown  Creek,  improvement  of i,  133,873 

North  Brother  Island,  East  River,  harbor  lines i,  640, 888 

North  ( Hudson)  River,  harbor  lines  from  Fort  Lee  to  Guttenberg,  N.  J.  i,  640, 905 

North  ( Hudson^  River,  removal  of  reef  off  Pier  A i,  140, 911 

North  (Hudson)  River,  removal  of  wrecks i,  139, 887 

Pelham  Bay  Park,  bridge  across  East  Chester  Ifiay i,  650 

Red  Hook  channel,  improvement  of i,  142, 915 

Southwest  Spit,  removal  of  obstructions i,  146, 926 

Spuyten  Duyvil  Creek  (8ee  Harlem  River) 1,132,872 

Staten  Island-New  Jersey  channel,  improvement  of ii  148, 932 

Staten  Island  Sound  (Arthur  Kiln,  improvement  of i,  147, 932 

Staten  Island  Sound  (Arthur  Kill ),  removal  of  wrecks i,  158, 159, 966, 966 

Staten  Island  water  front,  recommendation  for  stone  monuments  to  mark 

established  harbor  lines i,  141 

Supervision  of i,637;  m,2369 

Tompkinsville,  removal  of  wreck  off '. i,  145, 924 

Totten,  Fort,  building  for  School  of  Submarine  Defense i,  13, 16 

Niagara  River,  N.  Y.*. 

Buffalo  Harbor,  \mpTOvetne\i\. ol VA-v;  h^^l  ni,2126 

Erie  Basin  and  Black  Boclk.  ^^x\sQt,  \m\*xw^\asso.\.  <it  Buffalo  en- 
trance  v562;m,214S 
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Niagara  River,  N.  Y. — Continued. 

Erie  Ba^in  and  Black  Bock  Harbor,  improvement  of  Lake  Erie  en- 
trance   1,562;  111,2142 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 1, 563;  iii,  2144 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakt^s) i,  660;  iv,  2671 

Nomini  Creek,  Va.,  improvement  of i,209;  n,1057 

Nooksak  River,  Wash,  {see  Puget  Sound) i,  625;  in,  2328 

Norfolk  Harbor,  Va.: 

Harbor  lines  in  Smith  Creek  and  Elizabeth  River i,  640;  ii,  1089 

Defenses  of  Hampton  Roads i,  14 

Improvement  of,  and  ita  approaches,  including  Hospital  Point  . .  i,  219;  ii,  1074 
Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 

1, 226;  n,  1084 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,225;  ii,  1083 

Improvement  of  Western  Branch,  Elizabeth  River i,  220;  ii,  1076 

North  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River, 

North  Brother  Island,  J^:aHt  River,  N.  Y.,  harbor  Hues i,  640, 888 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via i,  226;  ii,  1084 

North  Carolina,  State  of: 

Defenses  of  coast,  including  report  on  damp-proofing  and  on  use  of  paint 

made  of  coal  tar  and  kerosene  oil i,  9;  rv,  2408 

Improvement  of  waterways  from  Norfolk,  Va.,  to  sounds  of 

I,  225, 226;  ii,  1083, 1084 

North  Coeymans,  N.  Y.,  removal  of  wreck  in  Hudson  River i,  139, 888 

Northeast  Ki ver,  N.  C. ,  improvement  of i,  238;  ii,  1105 

Northern  and  North we.stem  Lakes : 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  535;  iii,  2010, 2015 

Dredge  boat  for  harlK)rs  on  Lake  Erie.    See  Dredge  boats,  etc. 

Dredge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan i,  498, 979 

Defenses  of i,  8, 9 

Improvement  of  channels  in  waters  connecting i,  532;  in,  2001 

Outflow,  rainfall,  and  evaporation  in  valley  of i,  665;  iv,  2855 

Survey  of  waters  connecting  lakes  Superior  and  Huron,  final  report  on. .       i,  542 
Survevs  and  charts,  with  complete  list  of  permanent  and  temporary 

l)ench  marks 1,660,665;  iv,2671,2693 

Water  levels i,665;  iv,2678 

W^ater  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  498 

Northern  Pacific  Railway  Company: 

Bridge  of,  across  Deschutes  River,  Wash i,  645 

Bridge  of,  across  I  lumptulips  River,  Wash i,  651 

Bridge  of,  across  I^ke  Pend  Oreille,  Idaho i,  646 

Bridge  of,  across  right  of  way  of  Lake  Washington  Canal,  Wash i,  645 

North  Fork,  Kentuckv  River,  Ky..  bridge  below  Jackson i,  645 

North  Fork,  Skagit  River,  Wash,  (see  Puget  Sound) i,  625;  in,  2328 

North  Hero  Island  channel.  Lake  Champlain,  Vt.,  improvement  of i,  69 

North  Landing  River,  Va.  and  N.  C.,  improvement  of  waterway  via.,  i, 226;  ii,  1084 
North  Philippmes,  department  of,  reconnaissances  and  explorations,  includ- 
ing technua^l  features  of  engineer  operations i,  666, 669;  iv,  2478, 2903 

North  (Hudson)  River,  N.  Y.    See  New  York  City  and  Harbor. 

North  (Tolomato^  River,  Fla.  («€€  St  Augustine  Harlx)r) i|275;  ii,  1181 

North  River,  N.  C. : 

Improvement  of  waterway  via i,  226;  n,  1084 

Removal  of  wreck i,228;  ii,  1088 

North  River,  Wa.Mh.  {see  Willapa  River) i,  620;  iii,  2323 

North  Tonawanda,  N.  Y.  {see  Tonawanda) i,  563;  in,  2144 

Norwalk  Harbor,  Conn.,  improvement  of i,  118i  849 

O. 

Oak  Creek,  Wis.  (we  South  Milwaukee  Harbor) i,486;  ii,  1860 

Oakdene  (steamer),  removal  of  wreck i,  194, 1024 

Oakland  Harbor,  Cal.: 

Bridge  across  San  I^eandro  Bay  between  Alameda  and  Bay  Farm  Island.       i,  646 
Defenses  of  San  Francisco,  including  report  on  construction  methods, 

damp-proofing,  and  transportation  of  ordnance i,  9;  iv,  2-417 

Improvement  of i,582;  lu,^"^^^ 
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Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,565;  in,2149 

Obion  River,  Tenn.: 

Bridge  near  Burnt  Mills i,  W6 

Improvement  of i,  410;  n,  1679 

Occoquan  Creek,  Va.,  improvement  of i,  205;  ii,  1051 

Ocklawaba  (Oklawaha)  River,  Fla.,  improvement  of i,  275;  n,  1180 

Ocklockonee  River,  Fla. : 

Bridge  in  Leon  County I,d49 

Bridge  near  Sopchoppy i,  652 

Ocmulgee  River,  Ga.,  improvement  of i,  266;  ii,  1161 

Oconee  River,  Gra.,  improvement  of i,  265;  n,  1160 

Oconto  Harbor,  Wis.,  improvement  of,  including  report  on  project  by  the 

Board  of  Engineers  for  Rivers  and  Harbors i,  476;  ii,  1835, 1836 

Ocracoke  Inlet,  N.  C,  improvement  of i,  229;  n,  1093 

Office  of  the  Chief  of  Engmeers,  officers  on  duty  in i,  676 

Officers,  engineer,  civilian  assistants  to i,  23 

Officers  of  me  Corps  of  Engineers.    See  Corps  of  Engineers. 

Oedensburg  Harbor,  N.  Y.,  improvement  of^ i,  573;  in,  2165 

Onio  River: 

•  Bridge  between  Allegheny  and  borough  of  McKees  Rocks,  Pa i,  644 

Bridge  between  Iron  ton,  Ohio,  and  Ashland,  Ky i,  644 

Bridge  between  Steubenville,  Ohio,  and  Cross  Creek  Township,  W.  Va.       i,  644 

Bridges  impeding  navigation,  report  upon i,  37 

Falls  at  Louisville,  Ky.,  improvement  of i,  452;  u,  1763 

Gauging  {see  Mississippi  River  Commission) i,  039;  S.,  7, 8, 62, 97 

General  improvement  from  Pittsburg  to  the  mouth i,  423;  ii,  1627 

Ice  piers i,423;  ii,  1627 

Indiana  Chute,  Louisville,  Kv.,  iniprovement  of i,  452;  n,  1763 

Lock  and  Dam  1,  at  Davis  Island,  ra.,  operating  and  care i,  435;  ii,  1671 

Locks  and  Dams  2-7,  construction  of i,  435;  n,  1672 

Locks  and  Dams  8,  11,  13,  18,  19,  construction  of i,  441;  n,  1713 

Lock  and  Dam  37,  construction  of i,  426;  ii,  1645 

Louisville  and  Portland  Canal,  Ky.,  enlargement  of i,  462;  ii,  1763 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care i,  455;  ii,  1765 

Pittsburg  Harbor,  Pa.,  improvement  of i,  432;  ii,  1667 

Pittsburg  Harbor,  Pa.,  Davis  Island  pool  (No.  1),  survey  for  increased 

depth  and  additional  harbor  facilities i,  434;  n,  1688 

Snag  boat,  operation  of i,  426;  ii,  1647 

Okanogan  River,  Wash.,  improvement  of i, 635;  iii,  2338 

Oklawaha  River,  Fla.,  improvement  of i,  275;  ii,  1180 

Olcott  Harbor,  N.  Y.,  improvement  of i,  566;  in,  2151 

Old  Tampa  Bay,  Fla.  f«fe  Tampa  Bay) i,284;  ii,1198 

Olympia  Harbor,  Wash.: 

Bridge  across  Deschutes  River i,  645 

Improvement  of -. i,  626;  iii,  2330 

Omaha  Bridge  and  Terminal  Railway  Company,  bridge  of i,  642 

Omaha  (East),  Nebr.,  bridge  across  Missouri  River  to  Council  Biuffe,  Iowa.       i, 642 
Ontario  Lake  (see  also  Northern  and  Northwestern  I^kes) : 

Removal  of  wreck  off  Braddock  Point  light  station i,  575;  iii,  2169 

Water  levels i,665;  iv,2678 

Ontonagon  Harbor,  Mich. ,  improvement  of i,  470;  u,  1813 

Oostenaula  River,  Ga. ,  improvement  of i,  303, 305;  ii,  1233 

Orange,  Conn.,  Kimberly  avenue  bridge  across  West  River  to  New  Haven.      i,651 
Orange  Mills  flats,  St.  Johns  River,  Fla. : 

Improvement  at  and  near i,  273;  ii,  1178 

Removal  of  water  hyacinths  in  vicinity  of,  including  report  on  experi- 
ments made 1,279;  n,1184;  iv,2433 

Orange  River,  Fla.,  improvement  of i,  282;  ii,  1194 

Ordnance.    See  Fortifications. 

Ordway  rifle  range 1,17,686 

Osage  Kiver,  Mo.,  improvement  of i,408;  ii,1568 

Oshkosh,  Wis.: 

Bridge  across  Fox  River i,646 

Harbor  lines  in  Fox  River i,640;  n,1884 

Improvement  of  Fox  River i,489;  n,1866 

Oswegatchie  River,  IS.  Y.  (.see O^viw^burg  Harbor) i,578;  ui,2165 
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Oswego  Harbor,  N.  Y.,  improvement  of 1,570;  in,2160 

Otter  Creek,  Vt.,  improvenient  of i,  71, 750 

Otter  Tail  I^ke  and  River,  M inn. ,  8ur^'ey  of i,  404;  ii,  1548 

Ouachita  River,  Ark.  and  La.: 

Bridge  between  Ashley  and  Union  counties,  A  rk i,  643 

Improvement  of ' .  i,  3(>6;  ii,  1373 

Outflow,  rainfall,  and  evaporation  in  valley  of  Northern  and  Northwestern 

Lakes 1,665;  iv,2855 

Ozark  and  Cherokee  Central  Railway  Company,  bridge  of i,  642 

P. 

Pacific  County,  Wash.,  bridge  of i,647 

Pagan  River,  Va.,  improvement  of i,  222;  ii,  1079 

Pamlico  County,  N.  C,  bridge  of i,  652 

Pamlico  River,  N.  C,  improvement  of i,  231;  ii,  1094 

Pamlico  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Va  ....  i,  225;  ii,  1083 

Pamunkey  River,  Va.,  improvement  of i,  215;  ii,  1064 

Parks,  public: 

District  of  Columbia,  improvement  and  care i,  658;  rv,  2517 

Mount  Rainier  National  Park,  Wash.,  survey  for  road i,  37 

Yellowstone  National   Park,   improvement,   etc.,    with   report  giving 

technical  details i,666';  iv,2444,2885 

Pasciigoula  River,  Miss.: 

Improvement  above  mouth  of  Dog  River i»317;  ii,  1260 

ln»])rovemcnt  bt»low  mouth  of  Dog  River ,  i,  315;  ii,  1258 

Pasig  River,  Philippine  Islands,  improvement  of i,  670;  iv,  2903, 2911 

Pai?(iuotank  River,  N.  C: 

Improvement  of  waterway  via i,  225;  n,  1083 

Removal  of  cribs  of  logs i,  228;  ii,  1088 

Passaic,  N.  J.: 

Improvement  of  Passaic  River i,  145, 927 

Removal  of  wreck  in  Passaic  River i,  158, 954 

Pai^saic  Bridge,  N.  J.,  removal  of  wreck  in  Passaic  River i,  158, 954 

Pas**aic  li^'ht-house,  Newark  Bay,  N.  J.,  removal  of  wreck 1,159,955 

Pas^saic  River,  N.  J.: 

Improvement  of i,  145, 927 

Removal  of  wrecks i,  158, 159, 954, 955 

Pass  a  Loutre,  Mississippi  River,  La. : 

Closing  crevasse  in i,  324;  ii,  1275 

Constructing  sill  across i,  325;  ii,  1276 

Pass  Manchac,  La. ,  bridge  in  St.  John  the  Baptist  Parish i,  645 

PatiipHco  River,  Md. : 

Bridge  at  Spring  Garden,  Baltimore i,  649 

Defenses  of  Baltimore,  including  report  on  damp-proofing i,  9;  rv,  2400 

HarlK)r  lines  at  Sparrow  Point i,640;  ii,1033 

Improvement  of,  and  channel  to  Baltimore i,  194;  ii,  1027 

Improvement  of  channel  to  Curtis  Bay i;  196;  ii,  1031 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Garden) .  i,  197;  ii,  1031 
Revised estimateofcostofincreasingdepthofchannelto Baltimore,  i,  195;  ii,  1032 

Patchogue  River,  N.  Y.,  improvement  of  {see  Great  South  Bay) i,  134,875 

Patcong  Creek,  N.  J.,  bridge  at  Steelmanville i,  651 

Patuxent  River,  Md.,  improvement  of,  including  report  on  project  by  the 

Board  of  Engineers  for  Rivers  and  Harlmrs i,  203;  ii,  1047, 1048 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of ii  104, 831 

Pawpaw  River,  M ich.  (see  St.  Joseph  Harbor) i,  501 ;  iii,  1937 

Pawtucket  (Seekonk)  River,  R.  I.: 

Harbor  lines  at  Providence 1,640,825 

Improvement  of i,  95,  799 

Peace  Creek,  Fla.  {see  Charlotte  Harl>or ) i,  282;  ii,  1194 

Pearl  Harbor,  Hawaii* 

Defensi^sof 1,8,9,14,17 

Improvement  of i,  592;  iii,  2201 

Pearl  River,  Miss.: 

Improvement  between  Edinburg  and  Jackson r,  323;  ii,  1270 

Improvement  below  Rockport i,322;  ii,1269 
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Pedee  rivers,  8.  C. : 

Improvement  of  Little  Pedee '.-..  i,244;  n,1119 

Improvement  of  Great  Pedee i,  245;  n,  1120 

Peekskill  Harbor,  N.  Y.,  improvement  of i,  137, 885 

Pelham  Bay  Park,  N.  Y.,  bridge  across  East  Chester  Bay i,  650 

Pell  (sloop) ,  removal  of  wreck  of i,  139, 887 

Pender  County,  N.  C,  bridge  of i,  648 

Pend  Oreille  Lake,  Idaho,  bridge  across i,  646 

Pend  Oreille  River,  Wash. ,  improvement  of i,  635;  iii,  2338 

Pennsylvania  Railroad  Company: 

Bridge  of F,649 

Bridge  of  Philadelphia,  Baltimore  and  Washington  Railroad  Company,  i,  649, 650 
Penobscot  River,  Me. : 

Defenses  of,  including  report  on  telephone  booths  and  damp-proof- 
ing  1,9;  IV,  2371 

Improvement  of i,  43, 717 

Improvement  of  Bucksport  Harbor i>45, 719 

Pensacola  Harbor,  Fla. : 

Defenses  of,  including  report  on  damp-proofing !>  9, 12;  rv,  2413 

Improvement  of,  including  dredge  construction i,  299, 977;  n,  1223 

Pentwater  Harbor,  Mich. ,  improvement  of i,  512;  in,  1962 

Pequonnock  River,  Conn,  {see  Bridgeport  Harbor) i,  115, 846 

Pere  Marquette  Lake,  Mich,  {see  Ludmeton  Harbor) i,  514;  ni,  1966 

Permanent  International  Comnlission  of  Congresses  of  Navigation i,  639 

Petaluma  Creek,  Cal.,  improvement  of i,589;  in,  2197 

Petersburg,  Va.,  diversion  of  Appomattox  River  at i,  224;  ii,  1080 

Petoskey  Harbor,  Mich.,  improvement  of i,  521;  in,  1981 

Philadelphia,  Pa.: 

Bridge  across  Schuylkill  River  at  Market  street i,  648 

Defenses  of  Delaware  River i,  9 

Improvement  of  Delaware  River  at i,  159, 957, 960 

Removal  of  wreck  in  Delaware  River  at i,  165, 971 

Removal  of  wreck  in  Schuylkill  River  at i,  194, 1024 

Philadelphia,  Baltimore  and  Washington  Railroad  Company,  bridge  of...  i,  649, 650 

Philadelphia,  Bristol  and  Trenton  Street  Railway  Company,  bridge  of i,  646 

Philippine  Islands: 

Defenses  of i»  8, 9 

Improvement  of  Manila  Harbor  and  Pasig  River i,  670;  iv,  2903, 2910, 2911 

Reconnaissances  and  explorations  in,  with  technical  features  of  engineer 
operations  in  the  former  department  of  North  Philippines,  and  present 

department  of  Luzon  1,668,669;  iv,2478,2903 

Service  of  officers  of  the  Corps  of  Engineers  abroad  and  in  the  field, 

with  troops i,  24 

Philippines  (North),  department  of,   reconnaissances   and    explorations, 

including  technical  features  of  engineer  operations i,  666, 669;  iv,  2478, 2903 

Phillips,  W.  K.  (steamer) ,  removal  of  wrecK  of i,  417 ;  n,  1589 

Pierhead  lines.    See  Harbor  lines. 

Pierre,  S.  Dak.  {see  Missouri  River) i,  405;  u,  1551 

Pierre,  Fort,  S.  Dak.  (see  Missouri  River) i,  405;  ii,  1551 

Pigeon  Bayous,  La.,  improvement  of 1, 332;  ii,  1289 

Pike  Creek,  Wis.  {see  Kenosha  Harbor) i,  487;  ii,  1863 

Pine  Island  Sound,  Fla.  (see  Charlotte  Harbor) i,  282;  n,  1194 

Pine  Lake  and  River  (Charlevoix  County),  Mich,   (see  Charlevoix  Har- 
bor)  1,519;  111,1978 

Pine  River  ( St.  Clair  County ) ,  Mich. ,  improvement  of i,  530;  m,  1997 

Pine  River,  Minn. : 

Constniction  of  reservoir  dam i,  398;  u,  1528 

Operating  and  care  of  reservoir  dam i,  399;  n,  1538 

Pineville,  La.: 

Bridge  across  Red  River  to  Alexandria  (Alexandria  and  Pineville 

Bridge  Company) i,  644 

*  Bridge  across  Red  River  to  Alexandria  (Shreveport  and  Red  River  Val- 
ley Railway  Comoany ) 1, 643 

Pinole,  Point,  Cal.  («6e  San  Pablo  Bay) i,683;  ni,2189 

Pitteburg  Harbor,  Pa.*. 

See  also  Allegheny,  MonoTiWb\i«i\ac,  a-nd  Ohio  rivers. 

Bridge  across  AWegVieiiy  B.\Net ,  \ft  KX!ifi%\3L«a^  V^\iion  Bridge) i,  661 
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Pittsburg  Harbor,  P&. — Continued. 

Bridge  across  Allegheny  River  at  Brilliant  Station i,  649 

Bridge  across  Allegheny  River  at  Herr  Island i,  649 

Harbor  lines  in  Monongahela  and  Allegheny  rivers...  i, 640;  ii,  1702, 1706, 1709 

Improvement  of i,  432;  ii,  1667 

Survey  of  Davis  Island  pool  (No.  1),  Ohio  River,  for  increased  depth 

and  additional  harbor  facilities i,  434;  ii,  1688 

Plantz,  Laura  E.  ( canal  boat ) ,  removal  of  wreck  of i,  159, 955 

Plaquemine  Bayou,  La.: 

Improvement  of i,332;  ii,  1289  ' 

Removal  of  water  hyacinths,  including  report  on  experiments  made  in 

the  Florida  district i,343;  ii,  1312;  iv,2433 

Platt^burg  Harbor,  N.  Y.,  improvement  of i,  72,  751 

Plattsmouth  Pontoon  Bridge  Company,  bridge  of i,  644 

Pleasant,  Point,  Me. ,  bridge  to  Carlows  Island i,  652 

Pleasantville  and  Atlantic  Turnpike  or  Plank  Road  Company,  bridge  of i,  647 

Plymouth  Harbor,  Majss.,  improvement  of i,  86, 782 

Pocomoke  River,  Md.,  improvement  of i,  189, 1015 

Poge,  Cape,  light-house,  Mass.,  removal  of  wreck i,  103, 819 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge,  with  report  on  easterly  detached 

breakwater i,  99, 807, 809 

Improvement  of  pond  entrance i,  100, 814 

Point  Pinole,  Cal.  (see  San  Pablo  Bay) r,  583;  in,  2189 

Point  Pleasant,  Me. ,  bridge  to  Carlows  Island i,  652 

Point  Wilson,  Cal.  (see  San  Pablo  Bay) i,  583;  in,  2189 

Pokegama  Falls,  MissiK«ippi  River,  Minn.: 

Construction  of  reservoir  dam i,  398;  n,  1628 

Operatinj|:  and  care  ( >f  reservior  dam i,  399;  n,  1638 

Pollock  Rip  light-ship,  Miiys. ,  removal  of  wreck i,  103, 819 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  (see  Ohio  River) i,  423;  ii,  1627 

Poiiieroy  Center,  Ohio,  ice  pier  [see  Ohio  River) i,  423;  ii,  1627 

P( >nchatoula  River,  La.  (see  Tickfaw  River) i,  338;  ii,  1303 

P( »ny  Slough,  Coos  Bay,  Oreg. ,  improvement  of i,  595;  in,  2209 

Popes  Island,  Va. ,  removal  of  wreck i,  194, 1024 

Porcupine  Inland,  Bar  Harl>or,  Me.,  constniction  of  breakwater i,  39, 714 

Portage  Lake,  Manistee  County,  Mich.,   improvement  of  harbor  of  ref- 
uge. 1,517;  111,1973 

Portage  I^ike  and  Lake  Suixirior  canals,  Houghton  County,  Mich.: 

Improvement  and  care i,  471, 472;  ii,  1815 

Removal  of  wreck i,  475;  ii,  1827 

Portage  River,  Houghton  County,  Mich.,  waterway  via 1,471,472;  ii,  1815 

Portage  River,  Ohio  [see  Port  Clinton  Harbor) i,  543;  in,  2055 

Port  Arthur  Canal,  Tex.,  connection  w4th  Sabine  Lake i»344;  n,  1314 

Port  Chester  Harbor,  N.  Y.,  in»provement  of 1,123,858 

Port  ( 'linton  Harbor,  Ohio,  improvement  of i,  543;  in,  2055 

Port  Harford,  Cal.  (see  San  Luis  Obispo  Harbor) i,  578;  in,  2179 

Port  Huron,  Mich.: 

Improvement  of  Black  River  at i,  629;  in,  1996 

Removal  of  wreck  in  St.  Clair  River  near in,  2047 

Port  Jefferson  Harbor,  N.  Y. ,  improvement  of i»  127, 865 

Portland,  Ky. : 

Enlargement  of  Louisville  and  Portland  Canal i,  452;  ii,  1763 

Operating  and  (»re  of  I^)uisville  and  Portland  Canal i,  455;  n,  1765 

Portland,  Me.: 

Defenses  of,  including  rcjiort  on  telephone  booths  and  damp-proof- 
ing  1,9;  n%2371 

Improvement  of  harbor i,  51,  725 

Porto  Rico,  defenses  of i,  8, 9, 14, 17 

Port  Keuding,  N.  J.,  removal  of  wreck  in  Arthur  Kill i,  159, 956 

Port  Royal  (Beaufort)  River,  S.  C: 

Defenses  of  Port  Royal  Sound,  including  report  on  damp-proofing.  -  i,  9;  iv,  2409 

Improvement  of i,  256;  n,  1139 

Improvement    of     waterway    between     Beaufort     and     Charleston, 

8.  C 1,255;  n,1138 

Improvement  of  waterway  between  Beaufort,  S.  0.,  and  Savannah  (see 

Savannah  Harbor) i|257;  ii,  1141 

Removal  of  logs  from  waterway  between  Beaufort  and  Charleston,  _ 

S.  C 1,267;  n,ll^^^ 
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Port  Royal  Sound,  8.  C,  defenses  of,  including  report  on  damp-proof- 
ing  1,9;  IV,  2409 

Portemouth,  N.  H.,  defenses  at,  including  report  on  damp-proofing i,9;  iv,  2374 

Portsmouth,  Ohio,  ice  pier  (see  Ohio  River) i,  423;  ii,  1627 

Port  Tampa,  Fla.  («e<f  Tampa  Bay) i,284;  ii,  1198 

Port  Washington  Harbor,  Wis. ,  improvement  of i,  484 ;  n,  1855 

Portwing  Harbor,  Wis.,  improvement  of i,  468;  ii,  1809 

Position  finders,  range  and i,  12, 15, 17 

Posts,  military: 

Fort  Leavenworth,  Kans 1,5,21,23,703 

Fort  Totten,  N.  Y.,  building  for  School  of  Submarine  Defense i,  13, 16 

Washington  Barracks,  D.  C 1,17,674,675,6^3;  iT,2934 

Potomac  Park,  Washington,  D.  C i,658;  iy,2517 

Potomac  River  (see  also  Washington,  D.  C. ): 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of i,  652;  iv,  2483 

Defenses  of  Washington,  D.  C,  including  report  on  damjp-proofing.  i,  9;  rv,  2405 
Highway  bridge  at  Washington,  D.C.,to  replace  Long  Bridge,  i,  643, 653;  iv,  2484- 

Improvement  at  Washington,  D.  C i,  197;  ii,  1035 

Improvement  below  Washington,  D.  0 i,  200;  ii,  1038 

Improvement  of  Eastern  Branch  (Anacostia  River) i,  200;  ii,  1040 

Memorial  Bridge,  Washington,  D.  C i,  653;  rv,  2484 

Wreck  near  River  View,  Md i,218;  ii,  1071 

Potter,  Sarah  (schooner),  removal  of  wreck  of i,  103, 820 

Powow  River,  Mass.,  improvement  of i,  61,  740 

Prairie  du  Chien,  Wis.,  bridge  across  Wisconsin  River i,  648 

Precipitation  (rainj,  evaporation,  and  outflow  in  valley  of  Northern  and 

Northwestern  lAKes i,  665;  iv,  2855 

Preliminary  examinations  of  rivers  and  harbors.    See  Examinations. 

Presque  Isle  Harbor,  Marquette,  Mich.,  harbor  of  refuge i,474;  ii,  1823 

Presque  Isle  Peninsula,  Erie,  Pa.,  improvements  at,  use  of  land  for  water- 
supply  purposes,  status  of  title,  etc i,  657;  iii,  2115, 2117 

Printing  Office,  Government,  Washington,  D.  C; 

Construction  of  new  building  for i,  673;  iv,  2919 

Telegraph  line i,659;  iv,2517 

Projectors,  searchlight i,  14, 15, 16, 17;  iv,  2425 

Projects.    See  Fortifications  and  Rivers  and  harbors. 
Providence  Harbor  and  River,  R.  I. : 

Harbor  lines  in  Pawtucket  (Seekonk)  and  Providence  rivers i,  640, 825 

Improvement  of i,  95, 801 

Improvement  of  Pawtucket  River i,  95, 799 

Removal  of  Green  Jacket  shoal i,  96, 803 

Provincetown  Harbor,  Mass. ,  improvement  of i»  87, 783 

Public  buildings  and  grounds.  District  of  Columbia i,  658;  iv  2517 

Public  parks.    See  Parks. 
Puget  Sound,  Wash. : 

Bridge  at  Seattle,  across  Lake  Washington  Canal  right  of  way i,  645 

Defenses  of i,  9 

Improvement  of,  and  tributaries i,  625;  in,  2328 

Improvement  of  waterway  to  Lake  Washington i,  629;  ui,  2332 

Reexamination  of  waterway  to  Lake  Washington,  with  plans  and  esti- 
mates of  cost  1,630;  in,2340 

Puntalunos  (vessel),  removal  of  wreck  of i»271;  ii,1171 

Purification  of  water  supplv  of  Washington,  D.  C,  with  report  concerning 

preliminary  treatment  of  totomac  water i,657;  iv,  2505, 2511 

Puyallup  River,  Wash. : 

Briage  at  Tacoma i,  648 

Improvement  of  [see  Puget  Sound) i,  625;  iii,  2328 

Improvement  of  Tacoma  Harbor i,  627;  in,  2331 

Q. 

Queenstown  Harbor,  Md.,  improvement  of 1, 185, 1007 

Quinnipiac  River,  New  Haven,  Conn.,  improvement  of i,  110, 839 

Quito  (steamer) ,  removal  of  wreck  of i,556;  ni,2104 
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Raccoon  Creek,  N.  J.,  improvement  of i,  173, 991 

Racine  HaHx)r,  Wif?.: 

Improvement  of i,  486;  ii,  1861 

Reef  in  J Ake  Midi ij^an  near  Wind  Point i,  665;  iv,  2883 

Railway,  boat,  Colum))ia  River,  Oreg.  and  Wash i,  604;  in,  2221 

Rainfall,  evaporation,  and  outflow  in  valley  of  Northern  and  Northwestern 
Lakes i,665;  iv,2856 

Rainier,  Mount,  National  Park,  Wash.,  survey  for  road i,  37 

Raisin  River,  Mich,  {see  Monroe  Harl)or) i,  528;  iii,  1995 

Ram  Island  lipht-house,  Boothbay  Harbor,  Me.,  removal  of  wreck i,  53, 727 

Rancocas  River,  N.  J.: 

Brid^'e  at  lIaines])ort i,  647 

Improvement  of i,  166, 984 

Removal  of  wnM-k i,  194, 1023 

Ranji^e  and  position  tinders i,  12, 15, 17 

Riinj^es,  ritie : i, 17,686 

Ra]>])ahannock  River,  Va.,  improvement  of i,  210;  ii,  1058 

Raritan  Bay  and  River,  N.  J.: 

Improvement  of  bay i,  150, 937 

Improvement  of  Key  port  IIarl)or i,  151,939 

Imi)rovement  of  river i,  152, 943 

Improvement  of  Shoal  Harl>or i,  154,948 

Removal  of  wreck  at  Metuchen i,  159, 955 

Reconnaissiinces  and  explorations,  military,  with  report  on  technical  fea- 
tures of  enjrineer  operations  in  the  former  department  of  North  Philip- 
l>ines,  and  present  de])artment  of  Luzon i,  667;  iv,  2478, 2903 

R(m1  Hook  channel,  New  York  Harbor,  N.  Y.,  improvement  of 1,142,915 

Red  Lake,  Minn.: 

Improvement  of  (see  Red  River  of  the  North) i,  401 ;  ii,  1543 

Survey  of i,  403;  ii,  1548 

Red  Lake  River,  Minn.: 

Improvement  of  (,^^c  Red  River  of  the  North) i,  401;  n,  1543 

Survey  of 1,403;  ii,  1548 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Brid^re  between  Alexandria  and  Pineville,  Ia.  (Alexandria  and  Pine- 

ville  Bridge  Company) i,  644 

Bridge  between  Alexandria  and  Pineville,  La.  (ShreveiK)rt  and  Red 

River  Valley  Railway  Company) i,  643 

Bridge  near  Shreveport,  I>a i,  643 

Gauging  (st'e  Mississippi  River  Commission ) i,  639;  S.,  7, 8, 62, 97 

Imi)roven»ent  of I,  J^Jl ;  ir,  IWHi 

Rectification  of  mouth  by  Mississippi  River  Commission i,  639;  S.,3,40 

Red  River  of  the  North,  Minn,  and  N.  I)ak.: 

Improvement  of 1, 401 ;  n,  1543 

Survey  of  Otter  Tail  I^ake  and  River  for  reservoir  dam i,  404;  ii,  1548 

Survey  of  Red  I^ke  and  Red  I-Ake  River  for  reservoir  dam i,  403;  ii,  1548 

Redwood  Creek,  Cal.,  improvement  of i,  581 ;  iii,  2182 

Reflectors,  searchlight 1,14,15,16,17;  iv,2425 

Regulations  and  rules: 

For  navigation  of  canals,  etc i,  641 

For  opening  of  drawbridges i,  642 

Rehoboth  Bay,  Del.,  waterway  via 1,180,1002 

Reservations,  public.     JSee  Parks. 

Reservoirs: 

Big  Stone  Lake,  Minn.,  survey  of i,404;  n,1549 

Mississippi  River,  hea<lwaters,  construction  of i,  398;  ii,  1528 

Mississippi  River,  headwat<?r8,  operating  and  care i,  399;  ii,  1538 

Mississippi  River,  headwaters,  survey  of  flowage  lines i,  398;  ii,  1532 

Otter  Tail  Lake  and  River,  Minn.,  survey  of i, 404;  ii,  1548 

Red  I^ke  and  Red  I^ke  River,  Minn.,  survey  of i,  403;  ii,  1548 

Traverse  lAke,  Minn.,  survey  of if  404;  ii,  1549 

Washington  Aqueduct,  D.  C 1,654,655;  iv,2485,2499 

Revere,  Mass. ,  bridge  across  Saugus  River  to  Lynn i,  650 

Rice  Irrigation  and  Improvement  Association  of  Ix)uisiana,  lock  and  dam 
in  Mermentau  River i,641 

Richland  Creek,  Tenn.  {see  Tennessee  River  above  Chattanooga)  ....  i,417;  ii,  1592 
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Richmond  Harbor,  Va,  («^e  James  River) i,216;  n,  1(^65 

Rifle  ranges i,  17, 686 

Ringleader  (barge),  removal  of  wreck  of i,  145, 924 

Ripley,  Ohio,  ice  pier  {see  Ohio  River) i,  423;  ii,  1627 

Rivers  and  harbors  (see  also  Technical  details): 

Appropriations  for  operations  during  the  past  year i,  35 

Appropriations  for  1904-5,  estimates  of i,  36, 636 

Board  of  Engineers  for  (see  also  CJommittee,  etc, ) i,  36, 637 

Board  of  Engineers,  The i,8,679 

Bridges 1,642,650,651 

Committee  on.  House  of  Representatives.    See  Committee,  eta 

Engineer  divisions i,  36 

Examinations  and  surveys  required  to  be  made  by  act  of  1902 i,  36 

Expenditures  during  the  past  year i,  35 

Harbor  lines,  establishment  of i,  640 

Rules  governing  navigation  of  canals,  etc i,  641 

Rules  governing  the  opening  of  drawbridges i,642 

Status  of  works i,  35 

River  View,  Potomac  River,  Md. ,  removal  of  wreck i,  218;  n,  1071 

Roads: 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River i,675;  iv,2937 

In  military  divisions  and  departments i,  667;  iv,  2478, 2899 

In  Mount  Rainier  National  rark.  Wash i,37 

In  Yellowstone  National  Park,  with  technical  details  concerning  con- 
struction, etc 1,666;  iv,2444,2885 

Roanoke  River,  N.  C,  improvement  of i,  227;  ii,  1086 

Rochambeau  statue,  Washington,  D.  C i,658;  iv,2517 

Rockhall  Harbor,  Md.,  improvement  of 1,184,1005 

Rockliaven,  N.  Dak.,  ice  harbor  («ec  Missouri  River) i,406;  ii,  1551 

'  Rockland  Harbor,  Me. : 

Harbor  lines  in  Lermonds  Cove i,  640, 727 

Improvement  of i,  47,  721 

Rockj)ort,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay,  with  report  relative  to 

completion  of  project i,  62, 740,  742 

Improvement  of  harbor i,  64, 743 

Rock  River,  III.: 

Construction  of  canal  around i,  496;  in,  1920 

Operating  and  care  of  canal  around i,  395;  ii,  1496 

Romerly  Marsh,  Ga.,  improvement  of  waterway  via i,  269;  n,  1166 

Rondout  Harbor,  N.  Y.,  improvement  of i,  137, 884 

Root  River,  Wis.  (see  Racine  Harbor)  i,  486;  ii,  1861 

Rouge  River,  Mich.,  improvement  of i,  528;  iii,  1993 

Rough  River,  Ky.: 

Improvement  of 1, 463;  ii,  1788 

Operating  and  care  of  lock  and  dam i i,464;  ii,1789 

Rules  and  regulations: 

For  navigation  of  canals,  etc i,  641 

For  opening  of  drawbridges i,642 

8. 

Sabine  Lake,  Pass,  and  River,  Tex. : 

Connection  with  Port  Arthur  Canal i,  344;  n,  1314 

Improvement  of  mouth  of  river  and  of  channel  through  lake i,  344;  li,  1314 

Improvement  of  river i,  345;  ii,  1315 

Improvement  of  Sabine  Pass  Harbor i,  346;  n,  1317 

Saco  River,  Me.,  improvement  of i, 54, 732 

Satramento  County,  Cal.,  bridge  of -.       i, 646 

Sacramento  River,  Cal. : 

Bridge  of  J.  E.  Terry  across i,  647 

Improvement  of i,  587;  ni,  2194 

Improvement  of,  by  California  D^fbris  Commission i,  638;  m,  2368 

8a^  Harbor,  N.  Y.,  improvement  at i,  130, 870 

Saginaw  River,  Mich.,  improvement  of i,  624;  in,  1986 

St.  Augustine  Creek,  Ga.,\>T\d^ across i,652 

St.  Augustine  Harbor,  ¥\a.,mi^TON«EaftiA.QV if276;  n,1181 
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St.  Clair  Canal  and  River,  Mich.: 

Improvement  of i,  539;  in,  2033 

Improvement  of  channels  in  waters  connecting  tlie  Great  Lakes,  i,  532;  in,  2001 

Operating  and  care  of  canal i,  540;  in,  2034 

Removal  of  wrecks i,542;  ni,  2046, 2047 

Surveys,  etc.  {scf  Northern  and  Northwestern  Lakes) i,  660;  iv,  2671 

St.  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of i,  400;  ii,  1540 

St  Francis,  Ark.,  bridge  across  St.  Francis  River i,  644 

St.  Francis  River,  Ark.  and  Mo. : 

Bridge  in  Lee  County,  Ark i,  644 

Bridge  at  St.  Francis,  Ark i,644 

Gauging  (see  Mississippi  River  Commission) i,  639;  S. ,  7, 8, 62, 97 

Improvement  of,  in  Arkansas i,  386;  ii,  1436 

Improvement  of,  in  Missouri i,  388;  n,  1438 

St  George  Sound,  Fla.  (see  Carrabelle  bar  and  harbor) i,  290;  ii,  1207 

St  Johns  River,  Fla. : 

Defenses  of,  including  report  on  damp-proofing i,9;  rv,  2413 

Harbor  lines  at  Jacksonville i,  640;  n,  1187 

Improvement  between  Jacksonville  and  the  ocean,  including  dredge 

construction 1,271,976;  n,1173 

Improvement  between  Jacksonville  and  Palatka,  including  Orange  Mills 

flats 1,273;  ii,1178 

Improvement  of   Volusia  bar,  and   between  Volusia  bar  and  Lake 

Monroe i,274;  n,1179 

Removal    of    water    hyacinths,     including    report    on    experiments 
made i,279;  ii,1184;  iv,2433 

St  Jones  River,  Del.  («6eMurderkill  River) 1,177,996 

St  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor i,  501;  in,  1937 

Improvement  of  river 1,501,502;  ui,  1938 

St  Lawrence  River,  N.  Y.: 

Cape  Vincent  Harbor,  improvement  of i,  572;  in,  2162 

Defenses  of i,  8,9 

Long  Sault  Island,  improvement  at  head  of i,  574;  ni,  2168 

Ogdensburg  Harbor,  improvement  of i,  573;  in,  2165 

Ogdensburg  to  foot  of  Lake  Ontario,  removal  of  shoals i,  573;  in,  2165 

St  Lawrence  River  Power  Company i,574;  iii,2168 

St  I^Miis,  Mo.: 

Harbor  lines  in  MissiKsippi  River i,  640;  n,  1455 

Iiuprovenient  of  Mississippi  River  between  mouths  of  Missouri  and  Ohio 

rivers i,390;  it,  1446 

Survey  for  waterway  to  Lockport,  111 i,  494, 639;  in,  1904;  S.,  7, 68, 167 

St  I^^uis  Bay  and  River,  Minn,  and  Wis.  (see  Duluth  Harbor) i,  466;  ii,  1794 

St.  Mary  Park  Association,  bridge  of i,650 

St.  Marvs  River  and  St.  Marys  Falls  Canal,  Mich.: 

Commercial  statistics 1,535;  in,2010,2015 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  i,  532;  in,  2001 

Improvement  of  Hay  Lake  and  Neebish  channels i,  537;  in,  2027 

Improvement  of  river  at  the  falls i,  534;  in,  2006 

Operating  and  care  of  canal i,535;  in, 2010 

Surveys,  etc.  (see  Northern  and  Northwestern  I^kes) i,  660;  iv,  2671 

Survey  for  improvement,  final  report  on i,  542 

Water-power  canal  at  Sault  Ste.  Marie i,  641 

St  Paul,  Minn.: 

See  also  Mississippi  River. 

Gauging  Mississippi  River  at i,  405;  n,  1549 

Harbor  lines  in  Mississippi  River  at i,  640;  n,  1513 

St.  Peters  River,  Minn.    See  Minnesota  River. 

St.  Thomas  (schooner),  removal  of  wreck  of i,  103, 819 

Sakonnet  River,  R.  I.,  improvement  of *i,94,798 

Salmon  Bay,  Wash. : 

Improvement  of  waterway  via i,629;  ni,2332 

Reexamination  of  waterway  via,  with  plans  and  estimates  of  cost,  i,  630;  in,  2340 

Sahnon  River,  Conn,  (see  Connecticut  River) i,  107, 836 

Samamish  Lake,  Wash.    See  Puget  Sound-Lake  Washington  waterway. 

Sampit  River  (Georgetown  Harbor),  S.  C.  (see  Winyah  Bay) i,246;  ii,1122 

San  Antonio  estuary,  Cal.  {see  Oakland  Harbor) i,582;  in,  2186 
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Sandbeach,  Mich.: 

Improvement  of  harbor  of  refuge 1, 526;  m,  1980 

Water  levels i,665;  iv,2678 

San  Diego  Harbor,  Cal. : 

Defenses  of i,9 

Improvement  of i,  575;  in,  2171 

Sandusky    Harbor,    Ohio,    improvement   of,    including  dredge  constnic- 
tion 1,545,979;  in,  2057 

Sandwich  Islands.    See  Hawaiian  Islands. 

Sandv  Bay,  Cape  Ann,  Mass.: 

Construction  of  harbor  of  refuge,  with  report  relative  to  completion  of 

project 1,62,740,742 

Improvement  of  Rockport  Harbor i,  64, 743 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam i,  398;  n,  1528 

Operating  and  care  of  reservoir  dam i,  399;  ii,  1538 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of,  including  report  on  construction  methods,  damp-proofing, 

and  transportation  of  ordnance i,  9;  rv,  2417 

Harbor  lines  north  of  China  Basin  and  Mission  rock i,  640;  in,  2202 

Improvement  of  channel  between  Straits  of  Karquines  and  the  Golden 

Gate 1,583;  ni,2189 

Improvement  of  harbor i,  582;  in,  2184 

Improvement  of  Oakland  HaHx>r i,  582;  in,  2186 

Sanitary  District  of  Chicago,  III.,  connection  of  Chicago  River  with  drainage 
canal i,  640 

San  Jacinto  River,  Tex. : 

Bridge  across i,  648 

Improvement  of  («c<?  Galveston  ship  channel)  i,  351;  n,  1334 

San  Joaquin  County,  Cal.,  bridge  of i,  646 

San  Joaquin  River,  Cal. : 

Bridge  across  Mormon  channel  at  Stockton i,  648 

Improvement  of i,  584;  in,  2190 

Improvement  of,  by  California  D<f^bris  Commission i,  638;  ni,  2368 

Improvement  of  Stockton  and  Mormon  channels i,  584, 585;  in,  2190, 2193 

San  Juan,  P.  R.,  defenses  of i,  8, 9, 14, 17 

Sankaty  Head,   Nantucket  Island,  Mass.,  removal  of  wrecks  near  Bass 
Rip 1,104,820 

San  I^andro  Bay,  Cal. : 

Bridge  l)etween  Alameda  and  Bay  Farm  Island i,  646 

Improvement  of  (nee  Oakland  Harbor) i,  582;  ni,  2186 

San  Luis  d'Apra,  Guam,  defenses  of 1,8,9,14,17 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  578;  in,  2179 

San  Pablo  Bay,  Cal. ,  improvement  of i,  583;  ni,  2189 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor i,  576;  m,  2173 

Improvement  of  Wilmington  inner  harb(»r i,  577;  ni,  2175 

Santee  River,  S.  C,  improvement  of i,  248;  ii,  1127 

Sarasota  Bay,  Fla.,  improvement  of i,  284;  n,  1197 

Sauj^atuck  Harbor,  Mich.,  improvement  %.f i,  504;  in,  1945 

Saugatuck  River,  Conn.,  improvement  of i,  1 18, 849 

Saugerties  Harbor,  N.  Y.,  improvement  of i,  136, 883 

Saugus  River,  Mass.: 

Bridge  between  Revere  and  Lynn i,  650 

Improvement  of  Lynn  Harbor i,  73, 759 

Sauk  River,  Wis.  («<?e  Port  Washington  Harbor) i|481;  n,  1855 

Sault  Ste.  Marie,  Mich.    See  St  Marys  River. 

Sausal  Creek,  Cal.  {see  Oakland  Harbor) i,  582;  ni,  2186 

Savannah  and  Tybee  Railroad,  bridge  across  St.  Augustine  Creek,  Ua i,  652 

Savannah  Harbor  and  River,  Ga. : 

Defenses  of i,9 

Improvement  of  harbor,  including  dredge  construction i,  257, 980;  n,  1141 

Improvement  of  river  above  Augusta i,  261 ;  ii,  1155 

Improvement  of  river  between  Augusta  and  Savannah i,  260;  ii,  1162 

Improvement  of  waterway  to   Beaufort,  S.  C.     (see  Savannah  Har- 
bor)  V-v; 1,267;  n.ll41 

Improvement oiv?a\CT^«iNVo¥«tiiwv^x«s Fla i,209;  n,lie6 

Removal  oi  wreck  in  \iM\ioi if271;  ii,1171 
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Sawyer,  Emily  G.  (Bchooner),  removal  of  wreck  of i 1,103,820 

Savville,  N.  i.,  improvement  of  Browns  Creek 1,133,874 

Scnools: 

Engineer  School  of  Application i,  19, 674, 675, 689;  iv,  2934 

School  of  Submarine  Defense,  building  for i,  13, 16 

Schuylkill  River,  Pa. : 

Bridge  at  Market  street,  Philadelphia i,  648 

Removal  of  wreck i,  194,1024 

Scituate  Harbor,  Mass.,  improvement  of,  including  report  on  project  by  the 

Board  of  Engineers  for  Rivers  and  Harbors i,  84, 777 

Scuppernong  River,  N.  C. ,  improvement  of i,229;  ii,  1091 

Seacoaflt  defenses.     See  Fortihcations. 

Searchlights,  including  notes  on  projectors 1,14,15,16,17;  iv,  2425 

Seattle,  Wash.: 

Bridge  across  right  of  way  of  Puget  Sound-Lake  Washington  waterway.       i,  645 

Improvement  of  Puget  Sound-Lake  Washington  waterway i,  ()2t);  in,  2332 

Reexamination  of  Puget  Sound-Lake  Washington  waterway,  with  plans 

and  estimates  of  cost i,  630;  iii,  2340 

Seattle  and  Montana  Railroad  Company,  bridges  oi i,  645, 647 

Seattle  and  Renton  Railway  Company,  bridge  of i,  645 

Seawalls 1,13,16,17 

Sebewaing  River,  Mich.,  improvement  of i,  525;  in,  1987 

Secretary  Creek  (Warwick  River) ,  Md.,  improvement  of i,  188, 1014 

Seekonk  (Pawtucket)  River,  R.  I.: 

Harbor  lines  at  Providciice i,  640, 825 

Improvement  of i,  95,  799 

Service  of  officers  of  Corps  of  Engineers  abroad  and  in  the  field,  with  trooj)8.         i,  24 

Shag  rocks,  San  Francisco  Harbor,  Cal. ,  removal  of i,  582;  in,  2184 

Shaws  Cove,  New  London,  Conn.    See  New  London  and  Thames  River. 

Sheboygan  Harbor,  Wis.,  improvement  of i, 483;  n,  1853 

Sheridan  statue,  Washington,  D.  C i,  658;  iv,  2517 

Sherman  statue,  Washington,  D.  C i,  658;  iv,  2517 

Sherman,  Will  (barge),  removal  of  wreck  of i,  158, 955 

Shiawassee  River,  ^lich. ,  improvement  of i,  525;  in,  1986 

Shilshole  Bay,  Wash. : 

Improvement  of  waterway  via i,  629;  in,  2332 

Reexamination    of     waterway    via,    with    plans     and     estimates    of 

cost 1,630;  ni,2340 

Ship  channel  connecting  waters  of  the  Great  Lakes,  improvement  of.  i,  532;  in,  2001 

Ship  Island  Harbor,  Miss.,  improvement  of  channel  to  Gulfport i,  320;  n,  1266 

Ship  John  light^houf*e,  Delaware  Bay,  removal  of  wrecks i,  165, 971, 972 

Shipyard  Landing,  Pasquotank  River,  N.  C,  removal  of  cribs  of  logs,  i,  228;  n,  1088 

Shoal  HarlM>r,  N.  J.,  hnprovement  of 1,154,948 

Shoahvater  Bay  (Willapa  Harbor),  Wash.,  improvement  of i,  620;  ni,  2323 

Shovelful  Shoal,  Mass.,  removal  of  wreck i,  103, 819, 820 

Shreveport,  La.: 

Bridge  across  Red  River  near i,  643 

Imi)rovement  of  Red  River  at i,  361;  n,  1363 

Waterway  to  Jefferson,  Tex.  {^e  Cypress  Bayou) i,  365;  ii,  1372 

Shrevepjrt  and  Red  River  Valley  Railwav  Company: 

Bridge  of,  across  Bayou  des  Glaises,  La i,  648 

Bridge  of,  across  Red  River,  La i,  643 

Shreveport  Bridge  and  Terminal  Company,  bridge  of i,  643 

Shrewsbury  River,  N.  J. ,  improvement  of i,  155, 950 

Simmons  Ferry,  Little  River,  La.,  bridge  near i,  650 

Sineinixent  Bay,  Md.,  waterway  via i,  180, 1002 

Sioux  City,  Iowa.     See  Missouri  River. 

Sioux  River,  S.  Dak. ,  ice  harbor  at  SioTix  City,  Iowa i,  406;  n,  1551 

Sites  for  fortifications i,  13, 14, 15, 17 

Siuslaw  River,  Oreg. : 

Examination  and  survey  at  mouth  and  at  and  near  Florence i,  599;  in,  2229 

Improvement  at  mouth i,  598;  in,  2213 

Six-n»ile  Island,  AUeghenv  River,  Pa.,  construction  of  lock  and  dam.  i, 438;  ii,  1680 

Skagit  River,  Wash.  (Ree  Puget  Sound ) i,  625;  in,  2328 

Sky komish  River,  Wash,  (see  Puget  Sound) i,  625;  in,  2328 

Slack-water  systems.    See  Canals  and  Waterways. 

Smith  Creek/Norfolk  Harbor,  Va.,  harbor  lines i,  640;  ii,  1089 


46  INDEX. 

Smiths  Cove,  Thames  River,  Conn.,  bridge  near  New  London i,  652 

Smyrna  River,  Del.,  improvement  of i,  179, 1000 

Snag  boats  recently  authorized: 
See  also  Dredge  boats. 

Florida,  for  works  in i,  280;  ii,  1186 

Texas  coast i,354;  u,  la^ 

Trinity  River,  Tex i,354;  ii,  1338 

Snake  River,  Idaho,  Oreg.,  and  Wash.: 

Improvement  of i,  602;  iii,  221 8 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo i,  675;  iv,  2937 

Survey  between  Lewinton,  Idaho,  and  mouth  of  Imnaha  River. .  i,  603;  iii,  2246 

Snodgrass  Slough,  Cal.,  bridge  across  Mokelumne  River  near  mouth  of i,  646 

Snohomish  River,  Wash. : 

Improvement  of  {sec  Puget  Sound) i,  625;  iii,  2328 

Improvement  of  Everett  Harbor i,  631 ;  iii,  2334 

Snoqualmie  River,  Wash,  (see  Puget  Sound) i,  625;  iii,  2328 

Soda  Lakes,  I^.  {see  Cypress  Bayou) i,  365;  ii,  1372 

Sopchoppy,  Fla.,  bridges  across  Ocklockonee  and  Sopchoppy  rivers  near ...       i,  652 

Sopchoppy  River,  Fla.,  bridge  near  Sopchoppy i,652 

Sorrel  Bavou,  La.  {see  Bayou  Plaquemme) i,  332;  ii,  1289 

South  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters, 

including  report  on  experiments  made i,  279;  n,  1184;  iv,  2433 

South  Branch,  Chicago  Kiver,  111.    See  Chicago  Harbor  and  River. 

South  Bristol,  Me.,  bridge  across  the  Gut i,652 

South  Carolina,  defenses  of  coast,  including  report  on  damp-proofing..  i,9;  iv,  2409 

South  Chiciigo  Harbor,  111.  (see  Calumet  Harbor) i,  493;  iii,  1896 

South  Edisto  River,  S.  C,  waterway  via,  with  estimates  of  cost i,  255;  ii,  1132 

South  End  Bridge,  across  Connecticut  River  between  Springfield  and  Aga- 

wam,  Mass f,  652 

Southern  Branch,  Elizabeth  River,  V^a. : 

Iniprovement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point 1,219;  ii,  1074 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 

1, 226;  II,  1084 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,225;  ii,  1083 

Southern  Pacific  Company: 

Bridge  of,  across  Cakasieu  River,  La i,  648 

Bridge  of,  across  Mormon  channel,  Stockton,  Cal i,  648 

Southern  Railway  Company,  bridge  of i,  646 

South  Haven  Harbor,  Mich. ,  improvement  of i,  503;  in,  1942 

South  Hero  Island  channel,  Lake  Cham  plain,  Vt.,  improvement  of i,  69 

South  Kingston,  R.  I. : 

Construction  of  Point  Judith  harbor  of  refuge,  with  report  on  easterly 

detached  breakwater i,  99, 807, 809 

Improvement  of  entrance  to  Point  Judith  Pond i,.100, 814 

South  Milwaukee  Harbor,  Wis.,  improvement  of i,  486;  ii,  1860 

South  Norwalk  Harbor,  Conn,  (see  Norwalk) i,  118, 849 

South  Pass,  Mississippi  River; 

Examinations  and  surveys i,  328;  ii,  1278 

Maintenance  of  channel i,  328;  ii,  1279 

Southport  Harbor,  Conn.,  improvement  of i,  120, 851 

South  River,  N.  J.,  improvement  of i,  153, 945 

Southwest  Baltimore,  Md.,  improvement  of  harbor  of i,  197;  ii,  1031 

Southwest  Pass,  Mississippi  River,  La.,  improvement  of,  including  dredse 

construction 1,326,980;  ii,1277 

Southwest  Spit,  New  York  Harbor,  N.  Y.,  removal  of  obstructions i,  145,925 

Sparrow  Point,  Baltimore  Harbor,  Md.,  harbor  lines  in  Patapsco  River,  i,  640;  ii,  1033 
Springdale,  Pa.,  constniction  of  lock  and  dam  in  Allegheny  River...  i,438;  ii,1680 
Springfield,  Mass.,  South  End  Bridge  across  Connecticut  River  to  Agawam.  i,  652 
Spring  Garden,  Baltimore,  Md.: 

Bridge  at 1, 649 

Iniprovement  of  harbor  at i>197;  n,  1031 

Spring  Lake,  Mich. ,  bridge  across  Grand  River  to  Grand  Haven i,  649 

Spuyten  Duy\'il  Creek,  W .  Y.  (see  Harlem  River) i,  132, 872 

Squan  (Manasquan)  River,  N.  J.,  improvement  of 1,157,963 
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Stage  Harbor,  Mass.  (ste  Chatham  Harlwr) i,  88,  785 

Stamford  Harbor,  Conn.,  improvement  of i,  120, 850 

Starve  Island  reef.  Lake  Erie,  removal  of  wreck i,  556, ;  in,  2105 

Staten  Island,  N.  Y.,  recommendation  for  stone  monuments  to  mark  estab- 
lished harbor  lines i,  141 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 
See  also  Staten  Island. 

Improvement  of i»  147, 932 

Removal  of  wrecks i,  158, 159, 955, 956 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  535;  iii,  2010, 2015 

Stilt ut's,  memorials,  etc.: 

in  public  grounds,  Washington,  D.  0 i,658;  iv,2517 

Memorial  Bridge,  Washington,  D.  0 i,  053;  iv,  2484 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson  ..  i,  676;  iv,  2939 
Steamboats: 

See  also  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  governing  running  of,  on  certain  streams i,  641 

Steelmanville,  N.  J.,  bridge  across  Patcong  Creek i,651 

Steuhenville,  Ohio,  bri<lge  across  Ohio  River  to  Cross  Creek  Township,  W.  Va.       i,  644 

Steubenville  Hridge  Company,  bridge  of i,  644 

Stilaguamish  River,  W^ash.  {see  Puget  Sound ) i,  625;  iii,  2328 

Still  BUiff,  N.  C,  bridge  across  Black  River i,648 

Stillwater  Harlx)r,  Minn.  {seeSt.  Croix  River) i,400;  ii,  1540 

St<>ckbri<lge  I>andhig,  Lake  Winnebago,  Wis.  (««e  Fox  River) i,  489;  ii,  1866 

Stockton,  Cal.: 

S<'e  also  San  Joaquin  River. 

Bridge  across  Mormon  channel i,  648 

Stockton  channel,  San  Joaquin  River,  Cal.,  improvement  of.  i,  584, 585;  in,  2190,  2193 

Stone  Bridge,  Sakonnet  River,  R.  L,  alteration  of i,  94,  798 

Studhams,  Milton  R.  (schooner),  removal  of  wreck  of 1, 165, 971 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Improvement  of,  including  harbor  of  refuge •. i,  478;  ii,  1841 

Operating  and  care i,  480;  ii,  1846 

Subic  Bay,  Philippine  Islands,  defenses  of i|8, 9, 14,17 

Submarine  defense,  includin|5  building  for  school  of,  etc i,  13, 15, 16, 17 

Sullivan  Falls  Harbor,  Me.,  unprovement  of i,  40, 714 

Sullivan  Island  shore^  Charleston,  S.  C,  improvement  at i,  253;  ii,  1134 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor i,  40, 714 

Sulphur  River,  Ark.  and  Tex.  (see  Red  River) i,  361 ;  ii,  1363 

Sunken  craft.    See  Wrecks. 
Superior  Bay  and  Harbor,  Wis. : 

Improvement  of i,  466;  ii,  1794 

Removal  of  wreck  in  Lake  Superior ii,  1828 

Superior  Lake  {see  aho  Northern  and  Northweetem  Jjakes): 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  535;  in,  2010, 2015 

Final  report  on  survey  of  waterway  to  Lake  Huron i,  542 

Harbor  lines  at  Duluth,  Minn i,640;  n,1828 

Improvement  and  care  of  waterway  to  Keweenaw  Bay i,  471, 472;  n,  1815 

Removal  of  wreck  in  waterway  to  Keweenaw  Bay i,  475;  ii,  1827 

Removal  of  wrecks  near  Duluth ii,  1828 

W^ater  levels i,665;  iv,2678 

Water-power  canal  at  Sault  Ste.  Marie,  Mich i,  641 

Super\ision  of  New  York  Harbor,  N.  Y i,637;  ni,2359 

Surface  levels.    See  Gauging. 
Surveys: 

In  military  divisions  and  departments,  with  report  on  technical  features 
of  engineer  operations  in  the  former  department  of  North  Philippines, 

and  present  department  of  Luzon i,  667 ;  iv,  2478, 2903 

Northern  and  Northwestern  Lakes i,  660;  iv,  2671 

Of  rivers  and  harbors,  estimate  of  appropriation  for i,  636 

Of  rivers  and  harbors  required  to  \>c  made  by  act  of  1902 i,  36 

Su(?quehanna  River,  Md.,  improvement  of i,  183, 1004 

Sutton  (steamer),  removal  of  wreck  of i,  194, 1024 

Suwanee  River,  Fla. ,  improvement  of i,  288;  n,  1202 

Swinomish  Slough,  Wash.,  improvement  of i,  632;  in,  2336 

Synepuxent  Bay,  Md.,  waterway  via i,  180, 1002 

Syracuse,  Ohio,  ice  pier  («e«  Ohio  River) , i,423;  n,  1627 
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T. 

Tacoma  narlx)r,  Wash. : 

Bridge  across  Piiyallup  River I,ft48 

Improvement  of i,  627;  iii,  2331 

Tallahatchie  River,  Miss. ,  improvement  of i,  373;  u,  1396 

Tampa  Bay  and  Harlx>r,  Fla.: 

DefenHes  of,  including  report  on  damp-proofing i,  9;  iv,  2413 

Imi»rovement  of  Imv i|284;  n,  1198 

Improvement  of  Hillshoro  Bay  and  River i,  285;  n,  1200 

Tangier  Sound,  Md.,  removal  of  wrecks  in  Deal  Island  Ifarhor i,  194, 1024 

Tanks,  cable 1,13,15,17 

Target  firing 1,17,686 

Tar  River,  N.  C,  improvement  of i,  231;  ii,  1094 

Taunton  River,  Mai^.: 

Improvement  of -.  1, 93, 796 

Improvement  of  Fall  River  Iiarl)or i,97, 803 

Tchefuncte  River,  La.,  improvement  of i,  337;  ii,  1301 

Tchula  Uike,  Mi.ss.,  improvement  of i, 373;  ii,  1396 

Teche  Bayou,  I^.: 

Bridge  at  Franklin i,650 

Improvement  of i,  334;  ii,  1295 

Removal  of  water  hyacinths,  including  reiwrt  on  experiments  made  in 

the  Florida  district -     i,  343;  ii,  1312;  iv,  2433 

Technical  details  of  engineering  methods iv,  2371 

J^altiiiiore,  Md.,  defenses  of,  damj^proofing iv,  24(X) 

B< )ht< m ,  Mass. ,  defenses  of,  damp-prooting iv,  2374 

CV>lumbia  River,  defenses  of  mouth,  construction  niethoils  and  speaking 

tuU's IV,  2423 

Flori<la,  defenses  of  coast,  damp-proofing iv,  2413 

(lal veston,  Tex. ,  defenses  of,  damp-proofing iv,  2416 

Key  Went,  Fla. ,  defenses  of,  damp-proofing iv,  2413 

Long  Inland  Sound,  defenses  of  eastern  entrance,  damp-proofing iv,  2387 

Maine,  defenses  of  coast,  telephone  booths  and  damp-proofing iv,  2371 

M  isHouri  River,  dike  and  revetment  construction iv,  2437 

Mobile,  Ala.,  defenses  of,  damp-proofing iv,  2414 

Narniiransett  Bay,  R.  I.,  defenses  of,  foundations,  damp-proofing,  and 

painting  of  concrete iv,  2384 

New  Orleans,  La. ,  defenses  of,  damp-proofing rv,  2415 

New  York,  N.  Y. ,  defenses  of,  damp-proofing iv,  2390 

North  Canjlina,  defenses  of  coast,  damp-proofing,  and  use  of  i»aint  made 

of  coal  tar  an<l  kerosene  oil iv,  2408 

Philil»piue  Islands,  engineer  operations  in  the  former  department  of 

North  Philippines,  and  present  department  of  Luzon ^ iv,  2478 

Portsmouth,  N.  II.,  defenses  of,  damp-proofing iv,  2374 

San  Krancnsco,  Cal.,  defenses  of,  construction  methods,  damp-proofing, 

ami  transportation  of  ordnance iv,2417 

Sciirchlight  projectors,  notes  on iv,  2425 

S<  )uth  Carolina,  defenses  of  coast,  damp-proofing iv,  2409 

Tampa,  Fla.,  defenses  of,  damp-proofing iv,  2413 

Washington,  I).  C,  defenses  of,  damp-proofing iv,  2405 

Water  hyacinths,  report  on  experiments  for  destruction  of,  in  Florida 

waters iv,  2433 

Yellowstone  National  Park,  roads,  bridges,  etc xv,  2444 

Telegraph  line.  Government,  Washington,  D.  C i,  659;  iv,2517 

Tennessee  Central  Raih*oad  Company,  bridge  of i,  643 

Tennessee  River: 

C'hattanooga,  Tenn.,  improvement  above if  417;  n,  1591,1592 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement  from.,  i,  418;  ii,  1591, 15VH 

Gauging  [nee  M ississippi  River  Commission ) i,  639;  S.,  7, 8, 62, 97 

Muscle  Shoals  Canal,  Ala.,  operating  and  care i,  419;  ii,  1605 

Riverton,  Ala.,  improvement  below i,  419;  ii,  1591, 1598 

Tensas  River,  K^.,  improvement  of i,  368, 370;  ii,  1379 

Terraceia  Cut-off,  Fla.  («^6  Manatee  River) i|287;  ii,1203 

Terry,  J.  E.,  bridge  of i,647 

Texas: 

Drwlge  and  snag  boat  for  certain  works  in i|354;  n,1339 

Removi\  oi  vfater  hyacinths  from  waters  in i,343 

Texas  City,  Tex.,  *\mpio\^mfiSitol channel  to  Gal veeton if  861;  11,1331 
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Thames  River,  Conn. : 

•  Bridge  across  Smiths  Cove  near  New  London i,  652 

Improvement  of i,  106, 834 

Improvement  of  New  London  Harbor i,  105, 833 

Thatcher,  Addie  (schooner),  removal  of  wreck  of i,  194, 1024 

The  Board  of  Engineers i,  8, 679 

Three  Brothers  (sloop),  removal  of  wreck  of i,  194, 1024 

Three-mile    Rapids,    Columbia    River,    Oreg.  and    Wash.,  improvement 

at 1,604;  iii,2221 

Thunder  Bay  River,  Mich.,  improvement  of  Alpena  Harbor i,  523;  iii,  1985 

Tickfaw  River,  La. ,  improvement  of,  including  tributaries i,  338;  ii,  1303 

Tillamook  Bay  and  bar,  Oreg. : 

Improvement  of i,  601 ;  iii,  2216 

Survey  of  ocean  bar i,  602;  in,  2239 

Tiverton,  K.  I.,  improvement  of  Sakonnet  River  at i,  94, 798 

Toledo  Harbor,  Ohio: 

Harbor  lines  in  Maumee  River i,  640;  iii,  2107 

Improvement  of,  including  dredge  construction i,  542, 979;  in,  2049 

Removal  of  wreck  in  Maumee  Bay i,  557;  in,  2106 

Toledo  (steamer),  removal  of  wreck  of i,  475;  n,  1827 

Toloniato  River,  Fla.  (see  St.  Augustine  Harbor) i,  276;  n,  1181 

Tombigbee  River,  Ala.  and  Miss.: 

Columbus  to  Walkers  Bridge,  Miss.,  improvement  from i,  313;  ii,  1250 

Demopolis,  Ala. ,  improvement  below i,  310, 311 ;  ii,  1246, 1248 

Doniopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from i»312;  n,  1249 

Tonipkinsville,  N.  Y.,  removal  of  wreck  off 1,145,924 

Tonawanda  Harbor,  N.  Y. ,  improvement  of i,  563;  in,  2144 

Tongue  Point,  Columbia  River,  Or^.,  improvement  below i,614;  in,  2270 

Tonnage,  Sault  Ste.  Marie  canals,  W.ch i,  535;  in,  2010, 2015 

Torpodfoes 1,13,15,17 

Totten,  Fort,  N.  Y.,  building  for  School  of  Submarine  Defense i,  13, 16 

Tower,  F.  D.  (canal  boat),  removal  of  wreck  of i,  158, 964 

Town  Creek,  Brunswick  County,  N.  C,  improvement  of i,  242;  n,  1113 

Town  River,  Mass.,  improvement  of 1.82,772 

Trail  Creek,  Ind. : 

Improvement  of  Michigan  City  inner  harbor i,  498;  ni,  1931 

Improvement  of  Michigan  City  outer  harbor i,  498, 499;  in,  1931 

Traverse  Lake,  Minn.,  survey  of i,404;  ii.  1549 

Trent  River,  N.  C. : 

Harbor  lines  at  Newbem i,  640;  ii,  1114 

Improvement  of i,234;  ii,  1099 

Trinity  River,  Tex. : 

Bridge  across i,648 

Improvement  of 1,354,355;  ii,  1338, 1339 

Troops: 

Battalions  of  Engineers 1,5,7,18,669,686;  iv,2906 

Enginc»er  equipment  of i,  23, 697 

Service  of  otiicers  of  the  Corps  of  Engineers  with i,  24 

Tucker  Beach  light-house,  N.  J.,  removal  of  wreck i,  194, 1026 

Tuckerton  Creek,  N.  J.,  improvement  of i,  172,990 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of i,  448;  n,  1742 

Tunnel,  Washington  Aqueduct,  D.  C i,  654, 655;  i v,  2485, 2499 

Turners  Cut,  N.  C.,  improvement  of  waterway  via i,  225;  ii,  1083 

Turtle  River,  Ga.  {see  Brunswick  Harbor)  i,  267;  ii,  1164 

Twelve-mile  Creek,  Fla,  (see  Orange  River) i,  282;  n,  1194 

Twelve-mile  Creek,  N.  Y.  (see  Wilson  Harbor) i,  564;  in,  2147 

Twin  Rivers,  Wis.  (see  Two  Rivers  Harbor) ii  481 ;  n,  1850 

Two  Harbors,  Minn.,  improvement  of  Agate  Bay i,  465;  n,  1793 

Two  Rivers  Harbor,  Wis. ,  improvement  of i,  481 ;  ii,  1850 

Tyaskin  (Wetipquin)  Creek,  Md. ,  improvement  of i,  190, 1018 

U. 

Union  Bridge  Company,  bridge  of i,  651 

Union  Lake,  Wash.: 

Improvement  of  waterway  via i,629;  in,  2332 

Reexamination  of  waterway  via,  with  plans  and  estimates  of  cost,  i,  630;  in,  2340 

Union  River,  Me.,  improvement  of i,  41, 715 
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United  Railways  and  Electric  Company  of  Baltimore,  Md.,  bridge  of i,  649 

United  States  and  West  Indies  Railroad  and  Steamship  Company,  bridge  of. .       i,  643 

Urhana  Creek,  Va,,  improvement  of i,  212;  ii,  1060 

Uriarte  No.  4  (steamer),  removal  of  wreck  of 1,194,1024 

V. 

Vanmatre,  A.  R.,  bridge  of i,644 

Van  Sciver  (schooner),  removal  of  wreck  of i,  194,1023 

Venango  County,  Pa. : 

Bridge  of,  across  Allegheny  River  at  Franklin 1,651 

Bridge  of,  across  Allegheny  River  at  Kennerdell i,647 

Vermilion  Bayou,  La.,  Improvement  of  channel,  bay,  and  passes  ....  i,339;  n,  1306 

Vermilion  Harbor,  Ohio,  improvement  of ii^7;  in,2064 

Vessels: 

See  also  Dredge  and  Snag  boats,  and  Wrecks.  , 

Rules  governing  running  of  steamboats  on  certain  streams i,  641 

Vicksburg  Harbor,  Miss. ,  improvement  of i,  870;  n,  1385 

Vidaiia  Harbor,  La.  (ire«  Mississippi  River  Commission) i,  639;  S.,3,40 

Vinalhaven,  Me. ,  improvement  of  Carvers  Harbor 1,48, 722 

Vineyard  Haven,  Mass. ,  improvement  of  harbor  at i,90, 791 

Vineyard  Sound  light-ship,  Mass. ,  removal  of  wreck i,  104, 820 

Visayas,  department  of  the,  reconnaissances  and  explorations...  1,667,669;  iv,  2903 
Volusia  bar,  St  Johns  River,  Fla.,  improvement  of i>274;  n,  1179 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  above  Vincennes,  Ind i,  457, 459;  n,  1772 

Improvement  below  Vincennes,  Ind i,  457;  u,  1772 

Operating  and  care  of  Grand  Rapids  lock  and  dam i,  459;  ii,  1773 

Waccamaw  River,  N.  C.  and  S.  C. : 

Bridge  at  Conway,  S.  C i,650 

Improvement  of i,  243;  n,  1117 

Wachapreague  Inlet  life-saving  station,  Va.,  removal  of  wreck i,  194, 1024 

Wadena  (bar^e),  removal  of  wreck  of 1,103,819 

Wade  Point  light,  Albemarle  Sound,  N.  C,  removal  of  wreck i,  228;  n,  1088 

Wakefield,  Va.,  wharf  at  Bridge  Creek  landing  near i,660;  iv,  2517 

Wallace  Creek,  S.  C,  bridge  of  Colleton  Countv i,645 

Wand,  Georee  H.  (schooner),  removal  of  wreck  of i,  542;  in,  2046 

Wappinger  Creek,  N.  Y.,  improvement  of i,  138,886 

Wappoo  Cut,  S.  C,  improvement  of i,255;  ii,  1138 

War  College,  Army,  Washington,  D.  C. ,  boildings  for i,  674;  iv,  2931 

War  maps i,673 

Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa i,309;  n,1244 

Improvement  below  Tuscaloosa i,  309;  n,  1245 

Operating  and  care  of  locks  and  dams i,  315;  ii,  1253, 1256 

Removal  of  wreck i,324;  n,1272 

Warroad  Harbor  and  River,  Minn.,  improvement  of i,  403;  n,  1547 

Warwick  River,  Md. ,  improvement  of i,  188, 1014 

Washakie,  Fort,  Wyo.,  road  to  Buffalo  Fork,  Snake  River 1,675;  iv,2937 

Washington,  D.  C. : 

Aqueduct  Bridge  across  Potomac  River,  repair  of i,  652;  iv,  2483 

Aqueduct,  Dalecarlia  reservoir i,654;  iy,2485 

Aqueduct,  filtration  plant,  with  report  concerning  preliminary  treat- 
ment of  Potomac  water i|667;  iy,2505,2511 

Aqueduct,  increasing  water  supply .-  i,655;  iv,  2499 

Aqueduct, maintenance  and  repair x,654;  iy,2485 

Aqueduct  tunnel  and  Howard  .University  reservoir ....  i,  654, 655;  iv,  2485, 2499 

Army  War  College,  buildings  for i»674;  iy,2931 

Barratto 1,17,19,23,674,676,683;  iv,2934 

Battalions  of  Engineers 1,7,18,686;  nr,2906 

Defenses  of,  including  report  on  damp-proofing 1,9;  nr,2405 

Engineer  depot 1,19,23,694 

Engineer  School  of  Application,  including  buildings....  1,19,674,675;  nr,2934 

Executive  Mansion  ana  oflBce i,  658;  nr,  2517 

Government  PrintiTi^  O^ca,  new  building  for i,  673;  nr,  2919 
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Washington,  D.  0. — Continued. 

Highway     bridge     across      Potomac      River      to      replace      Long 

Bridge i,643,(>53;  iv,2484 

Improvement  of  Anacostia  River  at i,  200;  ii,  1040 

Improvement  of  Potomac  River  at i,  197;  ii,  1035 

Improvement  of  Potomac  River  below i,  200;  ii,  1038 

Memorifd  Bridge  across  Potomac  River i,  653;  iv,  2484 

Public  buildings  and  groimds,  and  Washington  Monument i,  658;  iv,  2517 

Statues  and  memorial i,  658;  iv,  2517 

Survey  of  United  States  land  within  flats  of  Anacostia  River i,  36 

Washington  County  (Me. )  Railroad  Company,  bridge  of i,  652 

Washington  Lake,  Wash. : 

Bridge  at  Seattle,  across  right  of  way  of  waterway  to  Puget  Sound i,  645 

Improvement  of  waterway  to  Puget  Sound i,  629;  in,  2332 

Reexamination  of  waterway  to  Puget  Sound,  with  plans  and  estimates 
of  cost 1,630;  in,2340 

Washington  Monument,  D.  C i,658;  iv,2517 

Washington  Parish,  La.,  bridge  of i,  650 

Washita  (Ouachita)  River,  Ark.  and  La.,  improvement  of i,  366;  ii,  1373 

Water  craft: 

See  also  Dredjfe  and  Snag  boats,  and  Wrecks. 

Rules  ^overmng  running  of  steamboats  on  certain  streams i,  641 

Wateree  River,  S.  C. : 

Bridge  near  Kingsville i,  646 

Improvement  of i,  249;  ii,  1128 

Water  hyacinths: 

Removal  of,  from  Florida  waters,  including  report  on  experiments 

made i,279;  ii,1184;  iv,2433 

Removal  of,  from  I^uisiana  waters i,  343;  ii,  1312 

Removal  of,  from  Texas  waters i,  343 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,619;  in,2321 

Michigan  I^ke,  variations  in  surface  level  on  cast  shore i,  498 

Mississippi  River  and  principal  tributaries i,  405;  n,  1549;  S.,  7, 8, 62, 97 

Northern  and  Northwestern  Lakes,  including  report  on  outflow,  rain- 
fall, and  evaporation 1,665;  iv,2678,2855 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Water  supplv,  Washington,  D.  C.    See  Washington,  D.  0. 

Waterways  (see  also  Canals) : 

Beaufort,  N.  C,  to  Newbem i,235;  n,  1101 

Beaufort,  N.  C,  to  New  River i,236;  ii,1103 

Charleston  to  Beaufort,  S.  C,  improvement  of i,  255;  ii,  1138 

Charleston  to  Beaufort,  S.  C,  sunken  logs i,  257;  ii,  1140 

Charleston  to  McClellanville,  S.  C,  with  estimates  of  cost i,  252;  n,  1132 

Chincoteague  Bay,  Va.,  to  Delaware  Bay,  Del i,  180, 1002 

Galveston  to  Houston,  Tex i,  351;  ii,  1334 

Keweenaw     Bay     to    Lake    Superior,     Mich.,     improvement     and 

care 1,471,472;  ii,1815 

Keweenaw  Bay  to  Lake  Superior,  Mich. ,  wreck i,  475;  ii,  1827 

Lockport,  111.,  to  St.  Louis,  Mo.,  via  Illinois,  Des  Plaines,  and  Missis- 
sippi rivers  1,494,639;  ni,  1904;  S., 7,68, 167 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound. . .  i,  226;  n,  1084 
Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River. .  i,  225;  ii,  1083 
Portage     Lake     and     Lake     Superior    canals,     improvement     and 

care ._ 1,471,472;  n,  1815 

Portage  Lake  and  Lake  Superior  canals,  wreck i,  475;  ii,  1827 

Puget  Sound  to  Lake  Washini^ton,  bridge  at  Seattle,  Wash i,  645 

Puget  Sound  to  Lake  Washington,  improvement  and  reexamination 

of 1,629;  111,2:132,2340 

Savannah,  Ga.,  to  Beaufort^  S.  C.  (see  Savannah  Harbor) i,  257;  ii,  1141 

Savannah,  Ga.,  to  Femandina,  Fla i,  2t)9;  ii,  1166 

Shreveport,  La.,  to  Jefferson,  Tex.  (see  Cypress  Bayou) i,  365;  ii,  1372 

Superior  Lake  to  Lake  Huron,  final  report  on  survey i,  542 

Waukegan  Harbor,  111. ,  improvement  of i,  488;  ii,  1864 

Western  Branch,  Elizabeth  River,  Va. ,  improvement  of i,  220;  ii,  1076 

Western  Bridge  Company,  bridge  of i,  644 

Western  Maryland  Tidewater  Railroad  Company,  bridge  of i,  649 
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Weptem  Pennsylvania  Kailroad  Company,  bridges  of r,649 

West  Galvoi'Uni  Bay,  Tex. ,  improvement  of i,  354, 356;  ii,  1339 

West  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of i,  537;  in,  20!J7 

W<»stiM)rt  Harbor,  Conn.,  improvement  of i,  118, 849 

We>»t  River,  Conn.,  bridge  between  New  Haven  and  Orange,  at  Kiml>erly 

avenue ijtVSl 

WetiiKjuin  (Tyaskin)  Crei^k,  Md.,  improvement  of i,  190, 1018 

Weymouth  River,  Mass.,  improvement  of i,  81,771 

Whatcom  Creek  and  Harbor,  Wawh.: 

Bridge  across  I  and  J  streets  waterway i,  645,  frki 

Bridge  across  Whatcom  Creek  waterway i,  647 

Improvement  of i,  634;  in,  2337 

White  Cliffs,  Ark.,  bridge  across  Little  River i,  646 

Whitehall,  N.  Y.: 

Improvement  of  Narrows  of  Lake  Cham  plain ii  72, 752 

Removal  of  wrei'ks  in  Lake  Champlain  near i,  73,  75.S 

Whitehouse,  Kv.,  bridge  across  Levisa  Fork,  Big  Sandy  River i,  647 

White  House,  VVashington,  D.  C i,658;  iv,2ol7 

White  I^ke  Harbor,  Mich.,  improvement  of i,  512;  in,  1962 

White  River,  Ark. : 

Bridge  between  Arkansas  and  Desha  counties i,  643 

Bridge  between  Baxter  and  Marion  counties i,  644 

Bridge  at  Newport i.  (>42 

Gauging  (see  Mississippi  River  Commission) i,  6;i9;  S.,  7, 8, 62, 97 

Improvement  bv  open-channel  work i,  379;  ii,  141S 

Improvement  of  Buffalo  Fork i,  382 

Improvement  of  upper  river  by  locks  and  dams i,  381 ;  ii,  1420 

"White  River,  Ind.,  improvement  of i,  460;  ii,  1775 

W^hite  River  Railway  Company,  bridge  of i,  «>44 

Wicomico  River,  Md.,  improvement  of i,  189, 1017 

Willamette  River,  Oreg.: 

Improvement  above  Portland i,  609;  in,  2257 

Improvement  l)elow  Portland i,  612;  in,  22«»3 

WMllapa  River  and  Harbor,  Wash.,  imjjrovement  of i,  620;  in,  2323 

Willet«  Point,  N.  Y. ,  building  for  School  of  Submarine  Defense  at  Fort  Totten .   i,  13, 16 

W^illiams,  O.  C.  (steamer),  removal  of  wreck  of i,28l;  ii,lls7 

Williamsport  (steamer),  removal  of  wreck  of i,  103, 819 

WMllow  River,  Minn,  {see  Mississippi  River  reservoirs) i,  398;  n,  1531 

Wilmington,  Cal.: 

Construction  of  deep-wat«r  harbor  in  San  Peilro  Bay i,  576;  in,  21 73 

Improvement  of  inner  harbor i,  577;  in,  2175 

Wilmington,  Del.: 

Bridge  across  Brandy  wine  Creek i,  649, 650 

Improvement  of  harbor ii  174,  f*92 

Wilmington,  N.  C. : 

Defenses  of  Cape  Fear  River,  including  report  on  damp-proofing  and  on 

use  of  paint  made  of  coal  tar  and  kerosene  oil i,  9;  iv,  2408 

Improvement  of  Cape  Fear  River  at  and  below i,  240;  ii,  1 109 

Improvement  of  Cape  Fear  River  above i,  239;  n,  1105 

Wilson  Harbor,  N.  Y.,  improvement  of i,  564;  in,  2147 

Wilson,  Pa.,  harbor  lines  m  Monongahela  River i,  640;  ii,  1698 

Wilson,  Point,  Cal.  («<r  San  Pablo  Bay ) 1.58;^;  iii,2189 

Wilson,  Thomas  (steamer),  removal  of  wreck  of n,  1828 

Wind  Point,  Lake  Michigan,  Wis. ,  reef  off i,  665;  iv,  2883 

Winnebago  Lake,  Wis.  (»«'<!  Fox  River) i,489;  n,  1866 

Winnibigoshish  Lake,  Minn.: 

Constniction  of  reservoir  dam i,  398;  ii,  1528 

Operating  and  care  of  reservoir  dam i,  399;  n,  1538 

Winslow,  Richard    (barge),  removal    of  wreck   of,  in    Straits  of    Mack- 
inac   1,542;  ni,2lH6 

Winthrop  Cove,  New  London,  Conn,  {see  New  London) i,  105, 833 

Winyah  Bay,  S.  C,  improvement  of i,2*6;  ii,  1122 

Wisconsin  Central  Railway  Company: 

Bridge  of,  across  Fox  River i,  645 

Bridge  of,  across  Mississippi  River i,  650 

Wisconsin  Entrance,  Duluth  Harbor,  Minn.,  improvement  of 1,466;  ii,  1794 


Wisconsin  River,  Wis. : 

Bridge  at  Prairie  du  Chien 1,648 

Improvement  of  (see  Fox  River) i,  489;  n,  1866 

Withlacoochee  River,  Fla.,  improvement  of i,  288;  ii,  1202 

Wolf  River,  Memphis,  Tenn.  {see  Mississippi  River  ConnnisHiun) i,  639;  8., 3, 40 

Wolf  (Ahnapee)  Kiver,  Wis.  («ee  Ahnapee  Harlmr) i,480;  ii,  1847 

Wolf  River  (tributary  of  the  Fox),  Wis.  {see  Fox  River) i,  489;  ii,  1866 

Woodbridge  Creek,  N.  J.,  improvement  of i,  149,936 

Woods  Hole  channel,  Mass.,  improvement  of i,  91, 793 

Wrecks,  etc.,  removal  of i,  35 

Albany,  N.Y 1,139,888 

Albemarle  Sound,  N.  C i,228;  ii,1088 

Apalachicola,  Fla.,  opposite i,  306;  ii,  1236 

Arthur  Kill,  N.  Y.  and  N.J 1,158,169,955,966 

Ashley  River,  8.  C i,257;  ii,1140 

Bass  Rip,  Mass 1,104,820 

Bayonne,  N.J 1,159,955 

Beaufort-Charleston,  8.  C,  waterway,  sunken  logs i,  257;  ii,  1140 

Bergen  Point,  N.  J.,  opposite i,  158, 954 

Bergen  Point  reef,  N.  J.,  on 1,158,954 

Black  Warrior  River,  Ala i,324;  n,1272 

Boothbay  Harbor,  Me i,  53, 727 

Boston  Harbor,  Mass 1,88,785 

-    Braddock  Point  light  station,  Lake  Ontario,  N.  Y i,  575;  in,  2169 

Bronx  River,  N.  Y 1,138,139,887 

Brooklyn,  N.  Y.,  East  River 1,139,887 

Buffalo  Bayou,  Tex 1,360,361;  ii,1347 

Buttermilk  channel.  New  York  Harl>or,  N.  Y 1,145,926 

Camden,  N.  J.,  Cooper  Creek 1,194,1024 

Cape  Poge  light-house.  Mass i,  103, 819 

Carters  Creek,  Va i,218;  ii,1071 

Champlain  Lake,  N.  Y.  and  Vt i,  73, 763 

Charleston-Beaufort,  8.  C,  waterway,  sunken  logs i,  267;  ii,  1140 

Chatham,  Maes.,  off  Hardings  Beach  light i,  103, 820 

Chincoteague  light-lntuse,  Va i,  194, 1024 

Cleveland  Harbor,  Ohio i,556;  iii,2105 

Coeymans  (North),  N.  Y 1,139,888 

Cohansey  Creek,  N.  J 1,194,1024 

Cooper  Creek,  N.  J 1,194,1024 

Cross  Ledge  light-house,  Delaware  Bay i,  166, 971 

Cumberiand  River.  Dover  Island  Chute i,  417;  n,  1589 

Cumberiand  Sound,  Ga.  and  Fla i,  271;  ii,  1171 

Deal  Island  Harbor,  Md 1,194;  1024 

Delaware  Bay  and  River 1,165,971,972 

Dover  Island  Chute,  Cuml)erland  River i,  417;  n,  1589 

Duluth,  Minn.,  Lake  Superior  near ii,  1828 

East  River,  N.  Y 1,139,887 

Elizabeth  port,  N.  J 1,158,169,956 

Elizabeth  River,  N.  J 1,159,955 

Eriel^ke i,556;  iii,2103 

Fairport  Harbor,  Ohio i,556;  iii,2106 

False  Egg  Island  Point,  Delaware  Bay 1,165,971 

Fenwicks  Island  shoal,  Md 1,194,1024 

Galveston  Bav,Tex 1,360,361;  ii,1347 

Gowanus  Creek,  N.Y 1,145,924 

Green  Run  Inlet  life-saving  station,  Md i,  194, 1023 

Hampton  Roads,  Va i,228;  ii,  1088 

Handkerchief  shoal,  Mass 1,103,820 

Hardings  Beach  light.  Mass i,  103, 820 

Hen  and  Chickens  light-ship,  Mass i,  104, 820 

Hol)oken,N.J 1,139,887 

Hoffman  Island,  New  York  Harbor,  N.  Y 1,145,925 

Hudson  River,  N.  Y.  and  N.  J 1,139,887,888 

Hyannis  Harbor,  Mass i,  103, 819 

Keweenaw  Bav-Lake  Superior  waterway i,  475;  ii,  1827 

Key  West  Harbor,  Fla i,281;  n,1187 

Lambs,  8.  C i,257;  u,1140 
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ike  Champlain,  Vt 1,73,753 

1,194,1025 

1,194,1023 

r.<»il>eic  River),  Del 1,194,1025 

'o 1,556;  ni,2104 

l»tJi 1,542;  111,2046 

,  New  York  HaHwr,  N.  Y 1,145,924,925 

111,2047 

o 1,557;  m,2106 

1,150,956 

ht-house,  Ij&ke  Erie i,  556;  iii,  2103 

,  alK>ve  Missouri  River i,  393;  ii,  1463 

,  below  MiKsouri  River i,  389;  n,  1441 

nd  River,  Ala i,324;  ii,1272 

,  Mass 1,103,819,820 

d,  Miws 1,103,819,820 

Ma«8 1,88,785 

1,159,955 

(J 1,158,159,954,955 

Point,  Hampton  Romls,  Va i,228;  ii,  1088 

rbor,  Arthur  Kill,  N.  Y 1,158,159,955,956 

rhor,  Brunx  Hiver,  N.  Y 1,138,139,887 

irlx)r,  Buttoniiilk  channel,  N.  Y i,  145, 925 

irl)or,  East  River,  N.  Y 1,139,887 

arbor,  (iowanus  Creek,  N.  Y i,  145, 924 

arbor,  Hoffman  Island,  N.  Y 1,145,925 

iarl)or,  Hu<l»on  River  near  Hol)oken,  N.  J i,  13^),  887 

larbor,  Main  Ship  channel,  N.  Y 1,145,924,925 

Iarl>or,  Southwest  Sjiit,  N.  Y 1,146,925 

larbor,  off  Tompkinsville,  N.  Y 1,146,924 

nans,  N.  Y 1,139,888 

son)  River,  N.  Y ,.  1,139,887 

,  N.  C 1,228;  ii,  1088 

e 1, 575;  iii,  2169 

River,  N.  C i,228;  ii,  1088 

r.,  in  l*asHaic  River 1,168,964 

^e,  in  Passaic  Iti  ver i,  168, 954 

;-house,  Newark  Hay,  N.  J i,  159, 966 

:'r,  N.  J 1,158,169,954,955 

I,  Pa.,  Di'laware  liiver 1, 165,971 

1,  Pa.,  Schuvlkill  River 1,194,1024 

li^ht-house,  Mass l,  103, 819 

lijrht-ship.  Mass 1,103,819 

1,  Va 1,194,1024 

e  canals,  M  ich 1, 475;  ii,  1827 

Mich.,  near iii,  2047 

g,  N.  J 1,159,966 

ter,  Md 1,218;  ii,  1071 

li^ht-houee,  Boothbay  Harbor,  Me i,  53, 727 

iver,  N.  J 1,194,1023 

?r,  N.J 1,159,955 

Putomac  River,  Md i,218;  ii,1071 

er,  Midi i,542;  iii, 2046, 2047 

id,  Nantucket  Island,  Mass 1,104,820 

ar]K)r,  Ga 1,271;  n,1171 

tiver,  Pa 1,194,1024 

jrht-house,  Delaware  Bay 1, 165, 971, 972 

mdinjr,  Pas(juotank  River,  N.  C 1,228;  n,1088 

lual,  off  Monomov  Point,  Maes 1, 103, 819, 820 

pit.  New  York  l(arlx)r,  N.  Y 1,145,925 

d  reef,  Uike  Erie 1,556;  iii,2105 

d  Sound  (Arthur  Kill),  N.  Y.  and  N.  J 1,158,159,955,966 

rb<jr,  Wis.,  UikeSui>iTior,  near Xi,  1828 

ke,  near  Duluth,  Minn n,  1828 

ke- Keweenaw  Bay  waterway 1, 475 ;  ii,  1827 

nd,  Md.,  Deal  Island  Harbor 1,194,1024 
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Wrecks,  etc.,  removal  of — Continued. 

Toledo  Harbor,  Ohio,  Maumee  Bay i,667;  ni,2106 

Tompkinsville,  N.  Y 1,145,924 

Tucker  Beach  light-house,  N.J 1,194,1026 

Vineyard  Sound  light-ship.  Mass 1,104,820 

Wachapreague  Inlet  life-saving  station,  Va i,  194, 1024 

Wade  Point  light,  Albemarle  Sound,  N.  0 i,228;  n,1088 

Warrior  River,  Ala i,324;  n,1272 

Whitehall,  N.  Y i,  73, 753 

York  River,  Va i,218;  n,1071 

Wyandotte,  Mich,  (we  Detroit  River) i,540;  in,  2036 

Y. 

Yamhill  River,  Oreg. : 

Improvement  oi i,609;  ni,  2257 

Operating  and  care  of  lock  and  dam i,  612 ;  ni,  2261 

Yankton,  S.  Dak.  {see  Missouri  River) i,  405 ;  ii,  1551 

Yaquina  Bay,  Oreg.,  improvement  of ---.  i,600;  ui,2215 

Yazoo  River,  Miss.: 

Improvement  above  mouth i,373;  n,  1396 

Improvement  of  mouth,  including  Vicksburg  Harbor i,  370 ;  ii,  1385 

Yellow  Mill  Pond,  Bridgeport,  Ck)nn.  {see  Bridgeport) 1,115,846 

Yellowstone  National  Park,  improvement  of,  with  report  giving  technical 
details i,666;  iv,2444,2885 

York  River,  Va.: 

Improvement  of i,  204 ;  n,  1050 

Removal  of  wreck i,218;  u,  1071 

Yuba  River,  Cal.   {see  Sacramento  River  and  Oaliforoia  Debris  Commis- 
sion)   1,587,638;  m,2194,2368 


